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2. Disparsant diq:liuts ::hfhlaa into the ol / arnuh:run_
Emulsitied water sattled out.

3. Solvent halps to delver surfactants to oll-water intertace.

Lpophillbe par
Hyarophdlic: pan

4, Dispersant-enriched ol disperses Inlo droplet

Ol droplais surrodnded
by surtactants
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Dipropylene glycol or sorbitan esters such as J
o ™ geri 3 sl
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BP 1100X BP 1100WD Atpet 787
BP A-B Castrol solvex OSD 9 conc Corexit 9527
Castrol atlas OSD Gamlen OSD LT* Shell VDC/Slickgone LTSW
Drew ameriod OSD/LT Corexit 9600 Simple green*
Gamlen OSR LT Quell oil C1 Yeo
Shell Dispersant ND Shell Dispersant Conc BP Enersperse 1037
Shell SD LT[X] Surflow OW1 Shell dispersant HEC
Tergo (Rochem) OSR WSA Tergo (Rochem) OSR LT Tergo (Rochem) R40

*Considered appropriate for freshwater use
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. . . France | France |France|France . UK | UK
Coow s S € o3 | Belgium| Cyprus (Manche)|(Atlantic)| (Med) |Private Greece| Italy | Latvia|[Norway Govt | Private Total
Gamlen OD % % %
4000 148 120 462 730
Dasic % % . %
Slickgone NS 10 2 400 230 642
Super- * ok
dispersant 25 293 11 606
Inipol IP 80 32% 218* 192* | 60** 502
Agma DR 379 15%*% | 428
DasicSlickgone *%
LTSW 257 394
Unknowun 22 248% | 28 298
brands
Dispolene 36S 107* 64* 171
Finasol OSR- %

5 34 34

Oceania 1000 50% 50
Enersperse * ok

1583 23 20 43

Corexit 9500 10* | 30** | 40
Dasicslickgone *%

EW 18 18
Corexit 9527 10* 20%* 30
FlnaS(S)IIOSR- 73% | 75

Total 20 22 287 486 654 60 248* | 28 2 420 | 1481] 353 |4061

* Government owned or privately held under government contract
**% Privately owned
(REMPEC;2011) EFTA gac g bg,l aolxil oo 55 50 b jlwoasST 40,5 (6 pumnl Ol jpexd’ Wl 32 —0-) oo
3 PP E S| WL U uow | 3 b 3l 5 g jlwodiS Ty (g gl
SLaoniST g ke Sk 3l S sl ERCEU Sk 3l S sl it P
L&:)gw Lo.uf',.h
DasicSlickgone NS ¥ ) | e jhane )| 2
sg9a> ¢ DasicSlickgone 5o LK S 9iS ) S Sl
o £OE TS ORT 6l 0958 Lol Somjlame 2035 5y50 oy loosiSTy 3l eslital azlix
Oyl o8 jany yo Corexit 9527 -5 Ve | ] 5 a5 VikomaVikospray 2000 s ) C Sosb
, g , , Lto z 5l 565 990 slolse il jbs
O g 0 0 > ..\...Jbé.c Conl 00l s 085S Lg;.;...ﬂ 55)'[4 . . .
ROV PRI PERS
KRRY KRRY KRRY b, laly
CobilB slls Wil o s jo a5 slo sl
RE ST Qo; 67:.-‘“‘
5L, 5l s b sluenssTy s YY (o=ls Y) SL,Y )
. . Sl oo
A (o yd )0 Jgmle (0=lg V) sl
(=lg A) Jgwlodd
(a=lg V) sedlil
KRRY KYIRY KRRY S Lails
KEY KR KR Sl
RYIRY By RYIRY LS




5 (ST b ablio ollas ;0 (duw pmns 3) (i jlwodiSTyy Slgo j ooliiwl sloinl, IF/11/1Y 1F
(REMPEC;2011) EFTA gac g bg,l aolxil gl 5985 50 W jlwoudST s 40 35 (6 yumwl Oljugai Sl 32 —0-) Jgua aolo
3 i b jlwenis| f
. . 4 Ca ol et e . S Oes S ot CIRT
SwoeadSTy 3o ol G ,b 3l (S5 v jlwonsSTy (g yuwl . gS ol
lonyls® G2 yb
BT A R R PR C R W ) )
sl 08,5 0,53 1, g jlusoniST s baal) Gl (Fagllojlee j5lets T (ghyls anslys
Channel aera » uJ Yoo jL.aeA.:Sl).; oS Lg).;..al u‘).‘.@‘:u L;U.) aS Cwl
Dispolene 36 S Hw lojluoassTy 5l oolauwl anilyd jo
Ga?;‘igf:)log 200 Jise b Toulon ke 13 AILETTE jols | frelon o oS oo 3,k 5l i
dfu""u"lu"ﬁ"‘ul&-@)éaj\’., ()SAQXYowkgw‘é”lg)ong#l "))'.‘.fgs“‘n’)ﬁ*‘g;‘.li)‘)dﬁ)ﬁj
Cansyy dilaie ogas ;590 b Brest adkais ;.0 ALCYON gl Bslyls aild b ys (59,
Dispolene 36 S e AXY 008 (el 5330) 008 ypml | o8B LYo o0 SOKAF 1568 o ailp
Finasol OSR 52 ;550 b Toulon dilaie .o CARANGUE j5ls | .ceul Toulon giw p 3ble o ¥ m?
Gamlen OD 4000 ) -
Inipol IP 80 G VY XY 00 (6 el (595L) 00 (6 el EP FosS e 93 (e
Oceania 1000 ,959e b Brest ailaie s ARGONAUTE s | (sloeS 5 4 slewe SIMPLEX
43%;:::85 4“50:;\ ) (e A XY 0aliS (6l (593L) 005 (6 o] SIS (pmlo 4 S0 3 (S
Inipol IP 80 A3 sle bt 5l slasgerme anild 2byo 6950 Dyl g0
- SXSQt in the o S 4 jpome a5 0,1 luonsSy (6 sl g
ke dilais o Inipol IP 80 5l -5 £ ol (Soy sl g
Dy oo U]
KRRY KRRY KRRY RN
lajLooaiST s pgo Jo 5l o3 YT
s BloesSla 5o S Jl o il oylate axz jslid Vo gy g
1 pys Jos sl slusoniSTyy 51 3T FA ‘ .
_ i b o)l cgz |y bajlwonsSTy, (6 el oLl
Lgd o (5l Ll T
L sLooniSy 30,5 0,055 ol 2 o o b
5o b jlweasSTy 0,5 0,058 65ls 3,1 ORR
52,k 5 b LuonsST, ¢ |6l o
> LsoniST s v St L s
oo YT L o) lee gz a5 ola e FE silueiSle S
] 2,10 00iiS (6l slg3L L Jo
B9 g0 00> 198wl jo Wi
S, la Sl Sl ol
Gl Slolsd b 5Lt 5l solizl sUlss ol !
B, 1y 095 (sl sluonsSTyy ous s oS gadpl Jolo o8
e OSRL & aily giae esoid ! ol o8 LSl OSRL & aly slise! o
) ossS 5 ) sobj g LS Gl o Wl gn g o *
e SosT L ablie (sl (b sl slsoniST, a0 a1 s jluoaiST
S o0 5N,
cJgo 1 sl jluoasSTyy 5l o5 YA i 5o Ty 00 (6 el g
B ogas i Gy S W | S g i byl Ll g (sba gl 55 L
N (o N (o
S (sl (55970 ST yige s ST
DasicSlickgone jluessSly 51 o5 ¥ ol &S eals b bl gl s jluensST s "
Sy 0,035 bl J au,o NS S5 S s honiSTy 008 (6 an] s ’ <
JOU PO R T P
| a2 3l dcgamme ¥ & jaome olis
simple green jLueasSTy, o5 VA S TR fegee TR S 9 3,la5 Slod
’ el «simple green» jLuoacST,,
Sl KSIRY Sl RVIF
(OPRM) e ez b o)l g soslatl 0,90 (sl yglils
Voalols o ol Ll o bajlueassTy, g workboats sllec slo 38 «uiS do 2SSy | Wl
3,188 =

LIy Valetta ol5 ot 51 (5 505l

Al oy B g gl g0 (55l0eSS

o JlsoasSTy, 5l oolail gl e ool e sbla> mlio
b o cdlo lolie puyiws 3 b8y




14

NNy

S g doddo —Jy/ Lad

(REMPEC;2011) EFTA gac g bg,)l asolxil sl g yo b jlwoaiSTy (30,5 6y Oiljupeii Olo 35 —0-) Jgoa aolol

SwoeadSTy 3o

&b 3l (S8 g jlwonisy (g

&b 3l (S s jlwoniSy (g el

I, i slojluwoniSTy 5l o3 YYFOSRL
el s calizes slalSe o
:Jolis OSRL 6 5153
DasicSlickgone LTSW
Corexit 9500
Enersperse 1583

DasicSlickgone EW
DasicSlickgone NS

s slojluoassTy 5l Ko o3 Voo
el DasicSlickgoneLTSW Gowee
s et b og e S 18 Ly 45

")5'“"6'6 o).:.">.5

23,5 sad oolazul

S ol
o ygLcss Lo g0 s
DasicSlickgoneNS ;Ls fe o 50> Ly 595 50 i glojluoassTyy 5l oslatul
9 5SS 10 gl jglid Lawgs 5% sbwoasSTn sl jslits ol slass b g 0aiS (5 el slogile syl sl gl
Sgd o0 (5, aliee blis ;o NOFO | slalyyo ayolosl slles locS 1o yuyiws Loyl 5l alaS™ j2 a5 05 o plosil 058 o o
b sluonsSTs 5l sz ol o odle | olles slacs s 5 NOFO) 55,5 Sb 5 5 s Bergen s S0 s Aee »
GralZaVl jo (Yoo oo dqus) IRYU PP e Soop >l o) gl Yeeo | 4 (Oslofjord
D 0SS G i gleaslly 5 cis S o ool (Heidrun Lo o
B ousS (5 el 5 s
SINTAN jluowiSl, 5l p sk Yoo o BB o0 sl 50 e
’ / SAR 4 sl=VikomaVkospray 1000
adlaio Sl g gz oL o - Sl O]
. o . o d.a.laa.n).)(ubu557p....;>el5\|b)
08 0,25 Swinoujscie N )
.Zww! Swinoujscie
0 5 bajlaoasSTy 5l oS 5
3 o S05dT L o))l il a5l Ll 0aiiS (6 ol Holids 5l eolanl jo | s
S,
b5 Sy Lamgs ,9aS sl Wl Cgdgase bnsloasST ’ Join
D950 6N
Sl Sl Sl Sles,
S5l S5l S5l S9gkel
Sgdsme dlaws Libewl ol B, 5L lol -
E9oms ke ogad iy & el 2 Sk S o3l Liloosd iy Sl 5 il o]
. g g 4l luoaiSTy & e 2SS 36 . . :
HyB ey o slweauSTy 0,53 B enliind Ll L o o Uly sl slalaslon sl eslatul Ll
_ 2 3) o.)Lm.....al )L‘...A )L':.» O Hge )QW
8,5 i ) Sl 1 b sluwoassT
Dl gogar i il GBSy
Sl Sl Sl g
PLilyy obye-Jdoles)8 ol
i sl luoassTyy 51 s VFee so0s
1wl 00903 0,33 w3 sl Ll o,
Huddersfield, East Kent,
Coventry, Prestwick,
Southampton, Saltash, Milford ol lonlsnjl ol alg o Lk,
Haven, Northern Ireland, .
Inverness, Stornoway and S o oolatl lusoaiSTy (6 el
Shetland turbo prop o 550 ¥ slowlsn 5o
b= ol o5 Ll RS b8 L Lockheed Electra L188
s ol Lok 3 ook eolel cll> o el £ (yloj o
Superdispersant 25 - e -
Agma DR 379 8Lk b ol 5,5 LT o V0eoo oY jluoniSTyy cud s ol ls
DasicSlickgone NS Syl 2SS0y slo iS5l eolazl ols Sl i
Dasll"?rsllllscolig(gg% LSTISW aipon lapl Lol as o | jluoasSTy oaS | 2Slas cud b F406 cessna sloglsa [RITH
OSRL has a stockpile of Lo luossSTy (59,5 (6 sl soedled (ol loaS) cyz slwoasSly 2 Voo e b

oSy sl b 5 SrsS 2
S oo el

5 ol i1, 50,5 (6 el Slilos

S o5 ol slalyn 55 o b

o Sliles (o 0 3l lse
DS o D5




5 (ST b ablio ollas ;0 (duw pmns 3) (i jlwodiSTyy Slgo j ooliiwl sloinl, IF/11/1Y 4

S oy O ul.‘z.u‘ -7

Glacens 0ol oo juds Gl g5 A das bay] LTS g Wigd o 09 calisee slason Jge,8 b ot ywsd
gy oml L sl oad 2l (65500 4 ol St s S5 (500005 (e G040 (gl (55l 28]
e bl s o9l ogmg an LSl 10 e o dmogs blist 0)lge Cole ) i pwns 5l oslatul plKin o
9 99 oo 03liiwl i & ITT £45 0 y5lucS sy d ViV G o Jgoma jo9b 4 0l so JSie olKiole;l oo
oals rals ojls cedi (gl el Ko lade 1] 00 5 o et w5l 0 50 ol 4 olitws gl il Ol
Sl (S 9,2 895 Sl S o5 2o 3 wed osls Bl oz b Lade slacids 6l (Se g 09
(ITOPF, 2009) ol 5L )90

e s d 0 Shoe 9 g0 Jolge —V-)
3 Loy Ll o o inten 45 95 o S300m no lomsd  (S5ed (5lo iy Langf ok s (52005
Shoolaiwl plin jo ame oyl e olwlis ol dacosgame (ol 5l aLST o il o o sl S5y
5l o le iy 0,8los p oo Jeloe S0 5l coolaiul 0,50 digy 30 5 60,5 sla g, 5l Haicd o
LW e —

L

L5 ol byl 1Y)

fdﬂ;».\...bd‘sa.s)‘)ﬁjubu:u‘) u.u.._ﬂ).’ @Lw/é.’)..& »\.AJ‘)SWU)F‘U@‘%BUT .‘a;‘)...u u"‘)"°5>{'c
(REMPEC, 2011) 55,3 o /i1 laciais s 3,15

Zlsel —1-1-¥-)
(655 Jla (il 5l 1SS adlion S mae 63l Glie Blao 4 b0 50 e sl dige oolinul sl
(ITOPF, 2009) 25,51 3435 4 lsazma |, 4SS < g odal rlacs 4y 0,Lg0 ol (,San 00 00uS Ty i &l lad
23lg oo 5 DSl Zlgal b S5 el LobcasS o wal 2 1y (25T wal)8 555 sl p3Y 655 @l S nl L
3 Gemizeed S obml STy Sldee ol J> 0 gl B gl (Ml 5 0als 2STy 6l (aile 4 o

(REMPEC, 2011) syl LiolS wilgi oo 55 i a0 5 s yonss oo (208 w2y opl, 16 b 550 lgol Lagl s



1% aEMNY St 5 doutiio — o/ Juas

A

§ S e (et o ol 3l ol iy g 428y O 5 4y oDt lgel Janogs i oS0 ¢ Jolatal gy y gl o
W-F o ol e a5 s o L Sloe Sliloj] gl .cdl valys i i pnd 130 g 00905 (6 S gl i
(ITOPF, 2009) a5l o dasly 554 5 (Spsm yolsio #Y  lyo 0,5 YO-A) 4l o o
s S Slg0 BT el LBlaio g 00,5 50 B ddlais 1) 00l (6 uml slaaiw pn s ool sl S
o] i g s ald Jan g 10,5 190 ogdle Wllyl co il slaol i ysd oler (6wl 550 j0 gl

(REMPEC, 2011) auns |13 595 ain ;50 G 3 1) 0aisS (6 sl (sloslsn

Sogw —Y-1-V-)

2lact o lagl oL §aigs co adgi PPt YD - Yo sgam 5,58 b Lo slacsT 1o soliiwl (gly boes i yonsd
2 Oeizred il oo (Rl S p a9 00 IS A 00lS (38 ey S s &5 Sloj ofus 4 PPEY 0D 5 (5550 L
Lo 10 (g et g6 an Lacius s 3l 0,5 o0 )18 156 Cod i pwss (2,5 55 PPt YO YL (5,58
o=l L il (ol canled 3585 O (gt (19,0 0 b Y Gy 5B 0l e lacilisE e oS ol Judo 4y (0 s
s O s S S Kig oo (S 90,8 (s Sl j0 solitul (gl Lolais v s | (S p ey
a0l Jols g Goe Ll aS pl alox 5l adigh a8 5 L 10 6,500 Julge ol o3 daaxly 1o g laailsog, aiilen wyasma
(ITOPF, 2009) 3,15 3525 o 00iSTyy i (6 3les 328, 41 (i (6l I 300

s IS5 sn 5 SIgn &2 lan 515 a0 e Sl (o285 s0aS) (55 2 | LoslueniSTyy 51 0T ol 5,9
O bl s Sign 505 5t Jolat SIS s slaJ5S0sn L 5 S oo (555l (T 0
e 1y G585 Y 5 5 o S iy 3 00 ST (i i (o S S el o s T e
(Leigh, 2009) sos oo oL |y 15 5 iy e 50 bajluodiSTyy 8,518 ciglis (F-1) K& .08 oo

DISPERSION
EFFICIENCY

.l Fresh Water

M Sea Water

96 10.1 109 11.1 11.7 12.2
HYDROPHILIC/LIPOPHILIC BALANCE

(Leigh, 2009) 5o g (3 weis ST 50 bojluwodsSTy 8,5,15 —¥-) Jsi




5 (ST b ablio illas ;0 (duw pomns 3) (i jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y

1A

Lo —F-1-V-)

5 3k 0590 (eleerd oole (e O jlym ax o alS b Cenl Sge 85 aST 0,5 A Ay ;0 15 Ol ax e

=85 slajlwea STy 5l 50 59y 2 1) Gogd g Led Sl Gl oo (F-1) Jgo 4 azgi b ol oo il 8l i ponns

(Leigh, 2009) 55 o alS 285 sbaaSI (g5, 5 WaluosiSTyy il e 51 Led 5 (65 L2alS L .55 sanlive

(Leigh, 2009) o5 sbayjlwonsSTy (B 0 595 »2 G0 g Lo JI-F-) Jgu

Dispersant " CSea wla(:frc (34ppt;50 c Fnisohowcater
Corexit 9537 Most effective ineffective
Shell VDC(slickgone LTSW)
Gamlen OSD LT

ineffective
effective
Tergo (Rochem) R40 effective

Simple green Least effective ineffective

caii gl Fisg — Y-V

Jaz! b)) pliin jo ailed oo petd b0 goud8l Lyl i oy b SS9 ol o) j0 a5 oy, 5 o Sladeine
Ao l.:‘fnw_e(odu‘;fj )‘u_u.: 5_..l:u - 9u_94u»)_$) 4_'4.045(55).:‘; Mbsnwbwwb )‘ salaul L] 9.4
L s> (3-890 0,535 10 390 la) 50,5 Sgame Eely ol Ja{‘]&;‘)é&ﬁ(_gb‘;’}%jjb o alow| Sl sy

(ITOPF, 2009) ol juxiio oo Jasl s g S £ s diy jg, iz U Celos diz 5l caido (o) 09 o0

OFPIPE I S R

(s 03, 0,95 ki g o a3 (slocs ST eStBo 0o 5l s (59,3,5 Lo O lase slos jo a5 slacds s
i S5y o lacieds ol ST ki 525 b5 _lad Y guamms Lagy _oolimnd (5 5] (bl 4LES
YL 69,15 ) (loond (ST ol oo LS (AT (e g Can (oe laiz €StV oo oo b cStdeee
e a5 S b o s (5K (o s 5 00 (ygmadiyal § (pufi o5 (slais) €St Voooo

S35 slatudgasme dy S p & (Soslon ainld S oS aites (ol wsts 0l adgl 5915 L s S
00l € STy o B ol pdod 335 jei i 45T Sl (S0 8 5l ey el YT CAel) a pp YU p0 o0y 83
Dl yite (b g Lad g 0L Baae) (oulidiugildl g (orinslyn Lulyd g Cudi g9 ) A Wi o0 o) 0l 090 o0
(REMPEC, 201 1)zl 3 ] (pleanis (23S (sl (55002 Eloel oboD al jVL i (g9,1)5 4z y0

— o3l s sl il anlys Gl (slocssdsdl 5 s Butas ocomaBl Lul,d 1 o i o) (55,
o sy ool i o 00iSTy by 55 Vb sl > a0 o Loges (T o ¥ 05,5 (glaciis) Lawgie b Ko
Slod 5 ki (sg,F ey bl (F-V) S )0 (F 05,5 (L) oo o935 jui yienSins (glaciads b LSS, 5V

SO PREPURTI




1 E/M/Y b g donio — ol Juas

Dispersants
unlikely ta be
effective

Reduced
dispersibility

g

Khafi enude

g

Dispersants
likely fo be
effective

Kinematic Viscosity (centistokes)

EXXON v,

N VALDEZ . Alasks Nogp Staps cryg,
" - -
3 Arabian Light crude

SEA EMPRESS _ Farties Biang Zriige

Gas Ol {Dzebar &

0 5 10 15 20 25 a0 35 40
Temperature (* celcius)

(ITOPF, 2009) Giliseo i £ V0 (gl <udi 595155 9 b yo (slod oyleo abagly —F—) JSCi

g Loa ST 5 5l SrsS wllaii ah 590 ile i kb Sl Ceaglie ST s 4 VU (55,515 L slacs
Foe laces ol (55 2 dboasd (il an 3585 0 QUlg5 pae JIs @ o s «nlply gl god 05T (2o, 4
o35l (B-) JS2) g5 o e ol STy L3l s M 3 & 85 (5o (gt g it
ol 438l 3900 525 Vb (59515 b slacs (g5, gyl 5145 (5976 4 il oo by Jl 50 lacin pand (58 g3
(ITOPF, 2009) assles 5 5¥sb Do 10 |, i b olas b ity o dawgs o 5 s s (sl 5 < Jlie gic &

(ITOPF, 2009) T 53 duiun ¢y g <S4 (3o adiion by i pamnd Liawd (5aiiom 6 )95 b dndoai' (4598 5 ol ~0-) JS



5 (ST b ablio ollas ;0 (duw pmns 3) (i jlwodiSTyy Slgo j ooliiwl sloinl, IF/11/1Y fo

YU Lews slagedlawl a8 oyl ofg ) aies i o O slaygndgal ool S8 dxius i glgl 51 canm
A(3,lo ppm VO 1 535 weolly [ USS 5l CS e adale g (o o0/ 0 51 35,5
5 S50 laay & jgo 4 bl aias cod JiSid |y ogendgal ol 4 oibn i g i (S0 diiled S Y guamme
g oo 00l ot 5L oo el Laciw pesd 5l eoliiwl 4 5Ls 90 45 Wgd oo (yiSu o v 59, p o
Sl | g cos dnogs 055 by ol ks el b SKons ¥ guaime (59, nciaias yrnsd 5 o8l e o) 51 a5
Loy gl o s s go el a5 05 jf0 1 die; T J0 99350 SHL Y 0,5 Fliguw 0 hled S pansd
ST L ool a8 ol Blas OF 5 (gl sl sgzg 4 ol aois 45 Wigd oo (5 Y (oS e el ol o
Sloasd 59) 1 s Fare Lot (59 ooliiwl (sl oud (o Jse 8 (Slacin s ((F-)) JS8) 9 i85 ol

(TOPF, 2009) w35 (5 et b 42ls o8 51 (515 (15, b U565 o6, wilod) _Sme

(ITOPF, 2009) 56 4 buaio sbog 3l Lowgi Wiy iy —F—) S50

(o s (e 1 2 S 53515 IS 30

obls cwl onls &l i slasg,51,5 e alitre £45 9 a3l dciw jens SIS Gl (V-1) oo 50

Al b (V5 UK YL (55,590,5 L o 55, €onss By () p00 slaciin s (> 45 ol 53

o LYL (6951,50 sl 1 b0 )0 00iS 58, 5 jued (lgie 4 095 (6343 4 bliw pund £¢5 (ol Al

o)ljw—\



r aEMNY St 5 doutiio — o/ Juas

SalS i pans o)L i (69,50,5 il plKia o (Lewis etal, 2009) 54 asalgs idw 51 i 56

sl oo ool HLis (V=1) S5 oo allas (sl a5 il oo

3 Recugea Faaly shovty
Easily daperitie dicporaibillty e partiiia
& 00~ MNS ° 7 R
a ),H/J-’-'—ﬂ ‘|
] e
5 4 £
2 IFF
e
[
e
B T T e e S T e
1'_'
L= |
£
]
(=8
i
B 5l i S
i —y— — e el
19 100 1000
Viscosity [cF a: 10s-1)

(ITOPF, 2009) Wi youns s 21515 5 59.51,5 oo adasly —¥—) JSCi

(Lewis etal, 2009) cilizeo b joSoms § 33 Lo ymsd (T, oyl jme V=Y Jou

WMJ

Lo slos yo (eSt) e 951,5

10000 31 jiess dooo_ Yoooo doo_ Booo 800 3 oS
Qo Ry Lo

(P00 gl Pl Wyl a5 RLeY obw!

SIWES
Silo LS | gSUK | Clopdy | s

)""L’Q.S" JARE [ s )Jl ul)M AR [ s )Jl ul)a.b \ 9o

LYo —be J=le o S 9y

i i " oy Sl e . Ak 2l Jyore
»be »be »be S b — yee &by s v :

y
SN =10 SO~ Yoo Sy

&6

ooy i -Y-Y-Y-)

> e BB b 4 o sles Shasyls YU Gy aads a5 oloca S (pge) oL ol sl slacas
(REMPEC, 2011) st pyaro 50 w3b ol (i, 4l 31 iy

O 0SB L jo mha s &l a5l YL L oo o, abaii b slacds (IS g8 S lsie 4

(ITOPF, 2009) s5; alys



5 (ST b ablio ollas ;0 (Bduw pomns 3) (i jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/1)/1Y rr

i ey —F-Y-V-)
5929 bolas s o O sl gnd gol 1 (68 G s ;500 g b oo il Cis (59,531,500
"\—""ygf" LQ;/..._....:)...HJQ OALS Sl Mol 1R g 0 J.&.u.’ O)LI uj—uu.lj.&‘ as ‘Snli.& Ssloals QL..MJ Sldlas U"‘

C g oyt (3l (wlod Y-V

=25 Lo, had Cosline o3lasil g (6l (sl gy 5l S 5 L el 0l LSS B985 5 Y 19,0 s Lol sy S el
Al oo yog S Voo lagin ol Ly og St Voo o BYRC dga 10 Sy (sloo had digy o3lasl .ol oo
Sloo,dad g w il A il ceal b (el 55,0 Sl 5o g 00l 590 Jore ol dawgi ylie (ol 5l 5S> g (sl yad
J..L»ud‘ﬁ@ljw@ﬁdju_)‘uﬁww)j‘sn)bsww)b uibWﬁbbﬁég@@may &‘Qﬁﬁfj)))

(REMPEC, 2011) 5 5" ool (5 puosl pianceas 51 il o yhad Colio ojlasl 4y ol (gl ol anils ¢ b g

LMW -fF-Y-)
Lyt iz o ot 4 ] JgSgo Cmgd Codi o g 00,5 g wled i b i pans a5 oK

iy 00iST Lo T 5l gl a0 45 00,5 oolmo o 4y o g S B o wpbolie dylh sy e
il BLSU ol (65,51 55T 350 (52 ) el L (loeh) by b (smeo @bV 4 w18 eSS 61
5 s e s Y] i, g0 5 o I S35l 45 5500 35 5 (sl o] s L0 a5 __alSiin)
5 ol grdge D pgo & Gliee |y 2

Ol Wlyyy (157 gt g (A8 ais ool b T 005wl 5 (25 48U o Sl (255 e ik 5l -

Sl ol sledgd b cds g of bYsT 3,k 5l -

Gos —0-V-)
Sleslaiwl pxa Ve 5l 150 S Goe L olacl o (S job ancul A5 50 ci gjlwensSTy 10 55 Gos

chle Ges 085 Bblie o fyien RPN U Ges 5l S olge ol baldwe |5l ggian diiw pos

(Leigh, 2009) sibo oo > Loy som Syl g 050 0 03 ol O 50 SlweasSTy oleand olge



ry aEMNY St 5 doutiio — o/ Juas

s Q8 ylduo —F-V-)

O ygmo 4y i pand ‘SQUS Ol 2 b Bpxd 290 Gloue o L8 3,lg0 3l S Comd 4y aJl 3,lg0 3l ST

(REMPEC, 2011) el 38,56 (6 sl Slikos 55,8 5155 b 5l 5 i ol

Lo pranns 8 (S b s S0 —A-)

A .S olml olge ol cieal b g (6,l0g S conlainl (gl (M wilgs oo i yws s (o5 s Sy
Ll 9515 ogas o Sl oo |y ot s sl osliiul (gl jeome ail)] 5 00l b )9lS cae LS (oo
(REMPEC, 2011) 555 o sy (glisiil e b (6,8 0ike joc 5 Jlaitl abai o by, dlais

i g 3 (59 31,5 —V-A-)

Sladl e Bhlis po ;5 ey 45 umly 058 g0y (05 G)lr plp 5o O Ceglie lsie @ mle 9,15
S9-1,5 L (€P) lgy ilor axly b (Stolno) (55 1> (69,31,5 Wilgs oo 098 oo oolaiul (69,1,8 CoaS i 510
A-Y) Jgoz )5 (S oo &5 Wi yonsd (59,5,8 il (€S1) €S gl 5l 0l by (Soiloins) linws]

o y5 5 (3 s el ySae S e Ay 0 0S o 53L5 sy gL, had 0510l g9,y (83,0,5
Pl A 5 S s 6951,5 b ol 5o 45 4l b aile) WS mdg i s 69,15 sl @lacesgice

(sl ol 5 ile a0 Ve yo 5lg

(REMPEC, 2011) Lo 5 59 51,5 ook alasly —A-) Jgu

Loo
°oCYo °Co (e
CP oo s (59515 (3l 50
8-Y0 Vool Jsons
Yo Yoo Fo_Yo (o ylusS) oas Lade

(LPgaso ()39) (oo B —T-A-)
Dol psate s Ly s ISz oo sled o |y Ol e oo (g5 @ @le b sslr S g5 S

5,08 (213=1/20) 0,5LuS sl s & Cornd (2TA=213) (6 S s K> Logas  Jgons SloCiins pansd

ooy alads —Y-A-)

a0 o oy bl s 2T o) abll wn S Sh, aladi ]y sl e ) o] 0 mle &5 ples (n eS
350 Ladiw ysd (ol ol asil o gblie byl ol o g (o5 ile az 0 Foo e JIV e aie) conl o 5 6l

gl el el




5 (ST b ablio olilas ;0 (duw pmns 3) (i jlwodiSTyy Slgo 1 ooliiwl sloinl, IF/11/1Y re

Jleis! alaiis —F—A-Y

g oo Jatin S 18 5T alad (o,me y0 lgn j0 a5 elSin 18 oole leads gble Ju a5 Sles (p 5aS

Jlesl LB e 1) T olss e 5 5l 0,5 iilos azm s Fo VL Il alais i ponys 281 el Jleil abais

iy Jliil adaii 55 45 lbludgamme Coul (SKon oyl Y5 4 b ysiS S el S9zs b Ll L2d 5 i o

(REMPEC, 2011) (a3 o5 5los az )0 8 51 L sl o g Jlil abas )] 4o oS a3 asile) o

Lasil waw b 5 Bl yos —O-A-)
ol ol sla g il ood el 00 S oy lawgs Comw s (5,80l yoe (lgic 4 a5 Sow b o
QS o el 095 Slader gl |y g b Al O ,Bwle jee BauSads 55T .a5gd s heduiws
\OA.S‘: Syl aads —F-A-)
Al ol F sl az 0 -0° 3l 5 s Wbl (S8 iy s ol (5l alads
o s -YV-A-)
Wialy ;0 el Ohee 4 bl g il mbe Ojge 4 Wl Cl cuisS idn  oleewd cole
S,lg0 wlw-A-A-)

o 4 gl ] saaien (59,95 cel Do 5l 50 aile co i s oS 5 0 yolie S 84>
QS o Egivee i ped 0 1) (g pan polic i loslatul a5 col ool oy Sl b0 o yelS Sy bl>
(REMPEC, 2011)

i liso basd ) Sl ppun s (65,185 56 -4-)

GoS sl GLis jo ayle 58S mlin jload olm! o5 sleaSd (59, » (Falain ;iU v jsd
=i slaa S L olgo pl (6,105 00 Cya Jguz ouds piiie Yoo A Jlu )0 MEMAC Lug a5 acimw jowsd

el 0l o0slo L)L““" “a-y) Jj..\.’> IS 4.‘094).0 SleMb! ccwl suls 43|)| lises

35,5 o sl 58 2,508 sbml el g LS5 s Jbie S5 ,Sn dsl o1 o 48 les )



ra

NNy

S g doddo —Jy/ Lad

(MEMACG, 2008) Giliseo b slaaSd 1 ooy (655 3G —4-1 Jgo

aol> Licw

Jesil . 2bye Jno

&oloo (iS

Lwgie )b (S

0lan8ls / pu S | asgie i

Sk

R

b

Sk

N ENE N R F NS

B slaggs, [ Jpo

Sk

Jzs|

oilozdly 5 S slocS g

Sk

Sz

0londly 5 (S i

Sz ek S

Sz

0londly 5 S s

s S

yo Yoo

ooy Lié Slge

s S

Glyo > — 4k

s S




o Jlst

-

@ = @

& omoorepeymarn.ir



¥ Jas

S 04 by,




o Jlst

-

@ = @

& omoorepeymarn.ir



r MmNy S sl gy~ pgo Juad

Cdons it S g0 31 ooliiw! g gog, —V-Y

odalins 5l (pSiea Gloj 0 F0lisS 30 505 (6 el (185 sloaST (595 s prand Slga sl osliiunl o) 0 2
Ngd oo ol FSzeS Dlalad 4 (&5 SlaaSI Ygone 0325 (o0 &30 Sy Sl (0,5 (el &5 (Sloj e
s eely o Lng(;onT b sy lod cogllaeli Jasl 5 )0 0,5 winlss 5 > gl (gol> Cond 4 g
Sz ol i 55 S s dlge (SaST 5l 5 0 salys i sla Sogll (el o i) & 50 4 5 (o
S, dales

“ ‘5‘}T GL“%"T 2 Sgrge i a8 (59, p blaglen b ()50 jleoliiul b plse &,k 5l asiles oo ot psd
95l (G Lo 003 J b Sl 90 5 ol (o8 slaaSd (sl 55 0590 wizr slalanle wigl aid )5 IS
Jolw an S0 3 SzsS glaasd 9,5 Bk (6l oS slalolsn g Lo oS o o 36 5l oolictul a5’ Jl> o
(ITOPF, 2009) asily so ywlin

A anb olhd el o6 oYL Coal 1 mil slapivns Jawg caslivo o3lasl b o pen s &l e iox
Slg 00, S g Iy (i aY a5 F 5 080 & Ll anled ade psed g ol il Ol B ol S5 S ejlul
225 6 Ssle jolane & all oo a8 0 ey Ko Ao JIFee (S s 058 o3lil (e aled j5ee O]
Al (Bl 5 Loyo bl 30 51 13) i oS s slacand dagy] 1 (585 o 5l 5 S s wolie (23,
19 Lo S 5 Lty oyl 5 Wit nd (6 yel cilizis slacdls (ITOPF, 2009) 05 5 3 3,50 Lay o
Sl oo ooly las (V-V) S

el 00 &1 sloosiST s (6 sl (6la b, bl cagz Lol o ally (V-Y) Jsa 4o

(REMPEC, 2011) b3 ;53U 5 Wlooglgn byl 55 s yomasd (5 el i cocdls —1-¥ S



5 (ST b ablio illas ;0 (duw pomns 3) (i jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y fo

(ITOPF, 2009) b jlwosiS Ty (5 ! (5o 39y Gl cr mten s yiol )by (B 0 V- Jgu

3L () s fukio ) | s ol | e .
. oy sgle cubls ey ool . &l g2
celw 2 )3 ous v (&)
(m) (L/Ha)
Lusgis e 15-20 80-200 0.5-3 FasS e
40 Lawgie Nes 15-20 50-100 0.5-1.5 0,590 S5 sloylyn
400 Jisbo Chrd 20-40 50-100 5-20 oy5550 9iz slolsn
5-10 (type 2) . T
75 (type 3) Jisb e 5-20 100-350 0.5-6.5 BB
1 SosS oy | dg0me s 5-10 - - oS by ol o)

) 5 Jelge (S (g, S
e e e L
o rd 5 il olSlws g5 —
59,00 0925 ol Glapio | (2l gl 0gd 85 a0 10wl 5 et Jore (e 5 03l aiz e
gad gonaieb |y ol plalel> el g o0
Loszlon (55, 00l ol (6 sl ST —
3. (59, 2 odd cual (ol Slopunn —

(REMPEC, 2011) ot Jo> LB sloosly —

gl 31 oolasusl —)-1-Y

Wgboe Sy Alidl 695l (59; 2 00l wai sla il 5l slaegeme Byl 5l Vgene dacin s by, cnl 5o

Lo il 5l Sy 4 o8 ailadl (655L 4 (55luo 235 ((3700) OB S 1) S s (S0 SINL (s ooy
i &gy b ol o b als o ailidl slaosly ains oo JWSl oo jgome lylad cleiSy odsi ol
SLeS slaggs jop 5l B wio S el gl B)b 4 (350 (g9, Bl a1 STlagil ool aigd el (350 SS9
Job au a9 09 wilem 5 g0 w0l Clis] wims oo jlid ailudl jloi b asladl ool sligy 5l 518 4 |y el oS
B 3 Oy By plSe )3 Bl (5h0) Jasb v 5l i gl STl Glgie 4 0l Cosal 55 lagjl

00— =8, Lade clacow puns O3 lp ol clace b olas 25T claSals o,lee 3l 5 o ol o o]
) e § B o ran Syl > L el ¢ DR ER ISP

oloul |y o s o T”’;w_m)o)_la.&o.s_;_?w_mg,;'lgg_?d‘ﬁlg)mé.xﬁf‘sn)‘)ému:mb”ﬁgT;TQLg‘);?)e

aS ol K digd ] Fge e 0 pl5 g S s Ol 4 yoie SLis 2T lace a5 ol el ol uled o
Wgd (b pls (Bae sl g Pl (S8

».\_a.s‘ﬁ.uﬁs.\.’j_m ‘_g)..f)l_ﬁ u_‘>‘) IS SE—w) L,u.,),_wo 5o ks&L.wT:L_JJ.)L’ St i) O uMlJ 6‘;; oolawl Sy90 U)L’PLA

035§y Lawslen 5l y3le (slle ainja Jlas 5las s 5 4 aST SOy ol slaasl gl cdo L) cons s




r MmNy S sl gy~ pgo Juad

slocii b Jols 590 pllin o bl ol b 4 b g Joo 1) bacas jass 3l (6 5 ion slocad b aiiin 0B
(ITOPF, 2009) s la oT,5 5,5
sggdan] o JB g b g atnn coll lo i8S g9, p 4 oloosly des 5l Slgas ol 5l ol ¢lg]
O09= (soeid O yeo ) b el S slacin s ookl 4 ol s bt (g el Slpgas (Y-V) USG5l
5hoolaiwl il e wloads (g5lw b,y (pmd ol yo Jd 514 Slaciw s (gl (eled Olpupzs

Oged ol Lo/ g 00392 Cdi (59, 1y o,lo Gyl oals 3.8 ) slacaw pns loolainl 5 a2l glacins jss

(REMPEC, 2011) s 5 g0 00k

(REMPEC, 2011) (,3,5 gyl JU> 33 g sl pg —Y—¥ JSCi

)gled wldos gla S50 -

e a0 iy (6l Lyl sl sacs wdly Soop sl adlols ,o a5 s oSS a8 Sboj s 4 :asS aSTy
iy S 3l aml e Sldee Cibge Jletal (ol 5SSl 4 (nl 9 350 Sl (g BB Glej 4 Slles
ol dy (1iSTy o s 4 s limen 5 00,5 culd (SHU a4 cwi a5 conl gley Do o STy Cas B

9 oL P LY 5l YL sie w4 ailes o o jglis a5 JJo cpl @ i(celn LS axly L) sgame Oldes los
b o dgame byl Slkes laws (ume Hloy D 0 iy (B A b 0150 40

Rl st Heilie 0508 005 bl g aelusl (oS Lj0 Comdg a5l Ame 4k )0 Sumdy Sl 6 s 36
3L (9955 A ) Sy Sl ooyl 0 00515 (653 Wi s a5 Ll 5l el 2 oMl 5 Wibioo
il delub Lo byl i a8 olSn Loguasts s S,y 4 35 a5 wiS (6 pul

Lol

QIS S8 2Ty el a ol plyT o 5l o b s aST alyh (o bl o jolid &S o awgs 0ol oll oD 36

D23 18 il o9 |y Gy (i slaas) Llsa olesal) 51g)lo )95 O ype j0 Bl e 55l



5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo jf ooliiw] gloinl, IF/1)/1Y ry

Gk 3l e 5 policd Sae s i G5k 5l oo LS 2 S0 St s (Sl (e i & Wl oo 55l
WS SoS (Al aiz (6l slopgs 3l (slacgamme) (6 pul Dy 5l oolal
et ST an Ve Sl sla o5 (gl ci pnnd Saze (6,5, 40 s 90 wilgi e gl

(REMPEC, 2011)sls 50

‘5’9.0&0 ‘SLQMW.Q ‘5w| ‘5L6W ===y
Mbﬂéuwwbjwjéw/gw Lguw)wb Lg‘).a u)wbo)5ﬁ|5w&uw
509 VY e 3L L Ve Clde a5 aiis 00l bgldve nciiw jewsd 3l g5 ol 1) cdigd oo oolawl ¢y )59 000
C i b oy SO lyls iS008 co Joo st Ly ol lime i Sl pand (Cl Ay S e S

(REMPEC, 2011)uis5 oo

(REMPEC, 2011) B335 ;5 Jgox0 oo ymant S (5 yoonsl poiamonn —F—¥ ST

Lo OF 4 oo 8 ) s s 3 (5 ol (Spotummnas —¥=1-1-Y

39) 0,5l slaciw s 5l eolatwl g taie an Lyo o j0 eocd 38, Lt 5l clacauw s 5l solaiul
YU Cis ynnd [ 30) (Jgame slacaiw o Jlosl sl Jol jo a5 Sl 5l oolaiwl b (o8 S s o/ Cuis
Oliagms L 0,5 (gpul Jdo e a5 g 00l Sb o 75 (lalidl cael (0,5 8.8, (adly 5o .l ouls glasl c]
000 by S el [ i (ol 0,10 092y Sy 58, 0 Kl ptias (] 50 00 oo il Gl aslie
B ey 50 (6,503 Sl gt 4T 355 00 ool (T 51 (g0 ) e Ll i oo

S S 3By 035 4 s 2lS |y s sl el (5n Ly ol 55 3,5 528, o 0,5 45T il
38,5 o Aoyl Al oy jloslai il (Lo an 4 (€STY e ) il 00,55 lan Ly ol o0in>
(REMPEC, 2011)



re WFmny Sl slagly, - pgo Jas

AL Sl pad 6yl Sl 2 (2B — Y1)

it Vgans aosly oyl aisd o olyb oot 3ady Ll s poays 5l oolitial gy olE &30 45 ppanas o]
= 00l el s J5U B yb 5l 5 i s aiid e L2 F5 L e )10 g 00l ceal oiS acles (g9,
Pk (i e (65)  00d ceal Slagil b anslie ;5 Yoens Loy (nl 058 o0 4l 6 el Slagil 55,
Sybn wald atles 13 zye Lawgh (S (55l St LT )3 S 3555 (e g S

o b Wigd oo e allaiz L8l sladegere & loasly (B i peand (Gl £ anels (il jolaie 4
Slotasdae Ly a5 5,5 o o slaisl @ Glgs oo |) Gl 55 dais sl dsgomms 51090 wiz b S (B IWL LIS
22 et ) 095 (. C& g9 g s  SiS o pw) alax 5l il

rmeS Lo sl ygli s L 5yL8 oz 51 aig, SIS s ins poans (3,5 (6 pndl (6l ol Ko cilises (glo 2t
D98 digyt 5 4 ol s (05 (Sl sl oS Lo S lisia gl b 5 605 ole Sz Sla BB 5 SosS
o S Slal ) (gloaiS sga e Jale Cand (S ¢ pgile )08 Lt - ee )3 9 by slae s 3 (05

(REMPEC, 2011) atly 40515 35 syt (6t 35 6 5lwo 053 (6bid il cemslio (gl S o] Sl

2lop pily -Y-1-¥
g oolaul 5l aes alold Cgllae az 28 5 daciiw pwsd 3l digo oolawl Lo @ lewler 3,k 5l laccw s 0 )l
g g0 ookl Culi JU b slalowslen 3l aiws dw o ls (6 5 im sble (3lee 4 Cad oo uS oolaul Sl
5, LS Cpm 6505 Dol a5l 4T Wgh oo (b SBTL (5,0l S Sldes glp aS olagl )
5l i yn s (51
o oyl s peasd 3,5 gl Lolisl a5 Loyl -Y
OBz 0B b sl pgate slalenlss Y
e 0 908 68 o 55 o 5,55 5 ol Als] slagily L S el S0 59 & 5 o S Ul ooli
E95 00l 093 >l 10 saee BlMol an (55l Yaere 5 diied &S0 1) gl Ohge 4 Jlaw slegiacw
S O Gl 5 s (oo ysd iz y e Slo5 (e (S Jors g 0l Bides) ol g5 4y az g L Lomlgo
Gl e Yo VO o509 an) by Slelas )| jo el Gldos aloel a0l Wb Lalgn g wale> Sl Jule
e ol 15 ¥l s 53 syl 5 Al (ol 5 YO — Y0 o L (slace o 13 5 (55 slalelyo
ol slin 4 ppe Dlax>Mo 3l dos g Sldas oL g aSU s alols (5 ol 5 a8 b (B g B e ol yolo
25l e el slenln S
@l Al 6l O Joane jobay) S a S s S (39 Gl o 4 T g5 slacin s

)‘ 0l J)—"‘S u‘)_..nd_:‘) MHQAS..\JSA»GQWASJJ.ALN Lo.u‘ﬁ_m wl.a (.‘;LQW"""""""’ ..\.......:Lssn QJ))WL..A



5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo jf ooliiw] gloinl, IF/1)/1Y rr

Gk L La 5 jlad 5o )b 5l L cos o LS oo Lamlen @ ool coal ailidl slagil (5,0 4 SSU S
L i s Ol a8 0 gi (gl a5 sl slagil olactel jo plaie slaalold o ool (g5lulad o slaasls

g S slalegln 21,0 asily oo s slaaxly (ol €95 99 1 050 00 4SS Wigd oo (Arb dinge sloojlul
(ITOPF, 2009) wsles oo eolaiwl v 56 jLad 51 55,5 slomlsn 1o Lol 0 15 )3 oolatl 5 )50 ooy oS o

il Cllos gla SS9 -

A2 plil 1) Oldes g oail, Sllas dioro 4y 1) 595 Ce o 4y wilgs o Lowlen e o

5 6l gy L 53 35 o ] oy 15 e Lol sy Slibec e

am0 plogl | (6 endl Sles 55 2o 5 ol dcluael Ll o wilgi e Laylyn

5 Sy ol o 5 55 55 40 (3 obie 4 Lol 5153l e o s il Lol 4
3590 Caws @ oyl dg0 g aST 5l S sles g 48,5 gl Wilg5 o

il ol Sler Oldos 10 55 55 0)l90 4y az g5 Ll

o =t i s g i 5 do 0 B0 Sl (See Lot s (53 jap 5 S 9iSs 8 (6 ]
o o0 s 458, 138 it 5 0 01 5 i 5 ol (5l 3 s 55V e T ) il

S e 2S5, e et Ly sl gn 5 oo e o5 ol Lo 0 ke i

(REMPEC, 2011)
Lo lgn glgil —V-Y-)-Y

‘5)')5L{2.5 tSL‘bL“'ﬁi‘ﬁ'b_"‘é'"
Sl g «65,9laS (oloond poons 4y Sl i yd e 09 YU Lo 4y aiziis o s jo gl
sl poe g 0L Cud b Codgame 4 g e o] colae 5l ogi eols lalewslsn g5 pl sla S5 jo Sl a5
Loaloslsn g95 ol 5l abges S (F-Y) IS ,0 (REMPEC, 2011) s40i 0,Lil byl 040 0,5590 S5 o 4y 315



ra MmNy S sl gy~ pgo Juad

(REMPEC, 2011) (g ,5LiS glows g —F-¥— JSi

b i 05590 Wiz Glalowylsn -

oy Sl o le Lo pand 0235 sl (oulie 4 055390 2izr Slabonlse Lo (gl ol slapin
{(O=Y) J52) 598 ol 51 J S i So g iU b olped (03,5 (el sl 2508 2 slagl Jols

argi Jl 50 g oo ceai Ll oy 5 50 45 d((5 el Sloier 5 ooy «SOU L) Jine bt (B

A 0 sy 6yl gz loloslen 4y 1) Jsoxe slalonlgn Lo ojla! Cae p a4y gt opl cain
(REMPEC, 2011)

2
I=]
I
-9
o
4
©
=
(U]
-
w
™
=]
(5]
W
~]

(REMPEC, 2011) uos sl 595 » oldos Jlo 1365750 9 slowylod —O-F J5C&



5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo jf ooliiw] gloinl, IF/1)/1Y rs

POD il s -7

S=s5 slolanlsn 5 aS aiiwe LolS (6l Gopinn wijlo 555 S> o5 slalenlsn o bt ()

.g-_
E

POD(REMPEC, 2011) (g sl (loloylga —5-Y JSs

395y o O plgd (Aebly (G -0

Lawlsp e Cooms )0 5lapn Job j0 a5 wiloads aizl (L Jo> S5 slaleslsn jo oolatul gl p i (5l
4048 Gad g Jol (sl slagil g ooy s A (i5e Jold ()] W8 ST (V=) JSCE) il oo 5L
(REMPEC, 2011) ol o595 1 a5 3 90 algams 3| ilgs co 2,

(REMPEC, 2011) (o b o35 Yo ) 3 g (oiuitly 5Us i —Y—Y JSCi
s A -Y-Y-)-Y

b JU b claloglsn alive b id cl)ls 5 00 ol s 5 40 oy sS o (6l 6yl Sl Lo

ol oad o0ls iuled i ol 5 diges S (A-Y) S jo o



rv MmNy S sl gy~ pgo Juad

(REMPEC, 2011) s i35 Lo (g1 <l (6 ol (s Woppimns —A- ¥ JSC

Sy il )l OO & peme oS (65005 (e 5 2 sl Gl ee |, (A-T) JS2) 558 (o (el sloJlas
ChlB 5 0l o (el Slag3l 5 AT ae iy «SSB) Jolds T W53 G0 S @ iy 0 40 Blae )b

(REMPEC, 2011) s,Is 1, ,50 ol, 5l 5 ybls opulS 3, 51 J s

(REMPEC, 2011) 3200 il Jauw &5 o jcmo yigsS ol —4-Y IS
L a5 asd 00,8 bolss sl zoe 6551 9 (oot aST adhato s CollB 4y (S i s 250 sloo )8
S50 Clow o
ual.'; S,lg0 48 colaiwl gl p (50,8 Joo b ‘SLQW Y-y
Sl Boas g 09 )5 4 (65,9LeS 50 Vgomn a5 (s (BB 5 o)) eSSty d5S &0 @ laoaly

15 05 Ol L ol Al 5 g 30 sy 0,15 (s sl (San g wilosds >k ol bghas ojlucSly

G9y = v 9 O 5l slaz b jo sl sgame laasls (ol 5l eslitul i aigh coliiwl 5 Jole (Soop



5 (ST b ablio olilas 30 (duw pmns 3) (i jlwodiSTyy Slgo 1 ooliiw] gloinl, IF/11/1Y r'A

S 950 b sl prnnd aiiid Juato Bllasil B dod SO L oo BB (6 ] STl 4y g 00l o b 5

(REMPEC, 2011) sls 1,3 oolaiwl 0,90 sla,l5l el b les oo 1) 0 6liiS (gl jows s 4

5 plap lados —\-Y-Y

ool 39 o Slgiiiony Yoame 05 go 430 (o5 4S) 5 1) Uaicim yomsd 3b) lacim pons U1 51 ol jglita 2,
Spige Lol canlin (6 ol 55 51 00liial b ol ol kil fiag Saa Voo B Foo iy Cumpoamd o

8 aS) Sgm 4 oS (lix @ Sin s S8 5 05 Slo g M9l 1) 6l Joe Wl oo 0L Ll 15 ez g
SIS 9 Jrore 51 Lo pns Wlgi oo (ilz 0k o g Wgd oo b 4 > 5 0l Lawgs waiies 25 > > 0
S 598 (i 4 Jome)

2 Salys Joo laaog (nl Cosli gz ;0 g 0ad ol Caz b et crge 15098 (slacae ool iyl

S ool )50 Slarlsn £95 STy Sl 00l arogs las,l o o)lgen (ST, Slles plxil (b ) iamog

ol 00l gy (Vo) USSS 50 olen Sldas (o 0l Ce s ;30 098 Slgp o Cgz o b Cys

(3 ey ob []

0 m

ST =
el 1w

i

(REMPEC, 2011) 2lgs Slidos 53 b s yur i —Vo-¥ S

Loy lg® 33 39290 (5 yean! ol iz —1-1-Y-¥
Jib -l

as "\""“’L’cs" AW w.Ja.u ‘_gLa:J)‘U L e ‘_g),;.w‘ cSL"r“ﬁé J.aLm cs""" (_gLaa)‘L.qu.zflﬁ. (_g),;...u‘ u‘).«.e(?u 615 )3,10 L
5 02l Silse slagla,z oy jolate ansjlee (S 0 0,8 0 Dygo o] o Bl piiese Sb > bwg

ONY) JS5) 05,550 )5 psr 42 e 429 WO B )%y 1 gl 5o ol o dl > 9,952 51 5,55k



r E/M/1Y S s sla g, — g3 fuad

(REMPEC, 2011) logga 50 il J36 -1-Y Jsi
Az W J S gleazm o -

slepgs o Lis mals ol ;0 9 65,5 oo )18 b 50 51 SYL g (6 sl pis (59, p el J S laazm o
uLJ.o-C IDLQJ‘ ,nl_i._m )l_.uo»\.as‘): ‘SaLM é‘j.a w.s)‘ ‘5;5J.'> W G ‘.\J}w‘s‘o Ao Lbd?u)b u.a‘ 0dS ‘_g).».w‘
(OY-Y) JSb) asylo a5 = lawoaSTy, olew 51 0 g Lid y cls o 1) 00iiS (6 sl pices (50,5 (6 ot

(REMPEC, 2011)

51k e ol

(REMPEC, 2011) aSz b J 5iS gbvazm ;3 -1V S
Lowlge G yb 5l ajlwonsSTy 0,5 6yl Sl 09, -V-)-Y-Y

é)MJU.w' 0235) -

Slaa 5 0t oo 3 llioul g 00l (39 gz S oo 5 0L (B9 Sz )3 Sl planil o2 3 plse Dlilos 5o



5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo 1 ooliiw] sloinl, F/1)/1Y fo

1)'.)9.) [N}
——

Lo

(REMPEC, 2011) 13393 a1 olizusl ~1Y-¥ IS

P 5)lg0 -

(OVF-Y) JSC8) 5l Oldes aim aloul o lailinl § Cgllas ogoe il ol 3B aygly jo SO g o asd S

Sg dalgs (0L yg,0) oL Cy OIS o
5 ORI oL = )

(REMPEC, 2011) <l &3 (48,5 gyl —VF—¥ JSC5

Commw 4y 0L Jas g s e 0590 ol 5o ld pladil ) Oldos ol 59 gz b 5B agly 1o g8 oo puicran

LOV0-Y) JK8) ads aalgs ools &S > asU



" WFmny Sl slagly, - pgo Jas

(REMPEC, 2011) 3 cug 53 oldas ploil -18-Y Jsi

5o Lal 0l 00,5 jgue aST (g9, 51 0, 3L L Loler a5 a0 s 4y Gloj i posd b Sy o Slgpn > o
3 ahad aes ey Bll ol sy s asd ad 40 SIL L Leler aSpl (a4 ol Sy OIS o 5lg >

oS oL ey 8T i g 5T Wb (6 el Sldas ¢ s 4SS ad @ o 5l B e Bo Lo lgen ¢ Sy lla>dla
el o 00l Ltles ol gz O 5 gz 0 I s (6 el (V-Y) U5 o (REMPEC, 2011) sl

e 59,5 Jh lis (5l ST Gl Sllas Gigs ailiss

N 6).»..4‘ uL.La.C gﬂS}.\ alas
=’ S | ] oL '
g 2 D
]
S —— — 5
d=60m - — -— —a,

(REMPEC, 2011) ob ca OGNS (6 yuml 9 0L g 50 (5 paml 1 2819 Jas ] 3l )0 Sl gt & (6 gl V- ISl
L gl colbos —Y-Y-¥

OV-Y) Lo St ;5 0a 4| slag by, Lawgs 45 ol all] i g Wit pamd (o olod (5,53
ol 3 olSal (14-Y) I



5 (ST b ablio olilas ;0 (duw pmns 3) (i jlwodiSTyy Slgo 1 ooliiwl sloinl, IF/11/1Y fr

(REMPEC, 2011) 5,5 colisuwl jabuls 2 9do 9 daww Coomnd 1 (6 ! (6130 a5 (o0 — VA=Y JSC2

(REMPEC,2011) o ,5 aalasi 598 pgr gy caxi Juold ao 511y Cdi ¢ jglodh dionw Z g0 ey (30,5 o5 L 14T IS0

S odgaoe 3l )5 slabgote 4 9 05,5 H93 |y Cui )T by 9 Y a4 5, SOISS jebren g 55lid aew lsal
6_3.6.24_SJqé#w}wwoddhl&%uwcydlﬁogw.wwﬁdwlduﬁy&z%
Aedb o 65 ey 0w Oidgwmb dg5 el YL Cil (69,15 4z o 0S8 (oS 1is |, QT Al ails |

(REMPEC, 2011) 04 aiwls ol Cae oo 3l ol gomdg oy jo



Fr MmNy S sl gy~ pgo Juad

S e (59, p S jlwonsSTy (olead Slge (il 9 50,5 (5 el 09 -

S92 @Al ol SHnb s Saes a5l G wls i leoasSTy olend Slge D13 Rle g, cnl )
el by b Sl sl sleSils ks (2a 4T (g5, bajluoaiSTy (andly ;5 (eizee Wigd oaiSTy (i olgs
cdl o Slis it sl sbol 51 &g ol me 50 g g gl (6l Slopg 05y Slppas 51 Lol g ool
A(Ve-Y) JSo) 0,8 solawl (lgi oo Gy sloo,kad) dn ol >

‘n.\\\\‘

' Ay N

"l\n"'\\\

il TR

TR AR Geiegriitisiseies:
|“|\\\\\\
[ |‘I\\1\‘
|a\;'.'\‘\-,~“" . all
"rJ FLAT RS,

(REMPEC, 2011) 5,5 ool ;195 0 — o 09 o0lisiwl ayls — &Il (30,5 (5 sl 09205 — VoY &

SlwoaSTy ol 0lge (10,5 (6l CotS auall slool (39 0aiiS (5wl slrpg l colaiul plSn o
(i fpole a8 o L ccul p See L g ool el 1y mil dalaie Cag Jle g 4 09 dles 105,50
Ll 5l Cin s a5 048 o cdaline 5 s o logas  aie 50 ol e )13 00 cou |y Gldes con S

(REMPEC, 2011) ((Y)-Y) JS5) 55 (5 ool 25 a5 grbas 4y YU L

(REMPEC, 2011) s (5 yuue! jLwosiSTy3 lgo 595 2 3k sl —¥)-Y JSCi

Ol 0l SHEYY-Y) UKy 0)lo |y (6 pmal slo S50 gy coed 03« jialS oUlgi ¢ oz g8 JB jobo 4 ol

sl 0 @) s iy



5 (ST b ablio ollas 30 (duw pmns 3) (i jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y FF

(REMPEC, 2011) (5 ys! 3o BOibgy g2 3L ST -YY-Y JSCi

oy as Jloj yo L g ol ol cypz @b jluoaiSTy slge (6l Cya cosl yigo o IS 00el8 S lgie o
Sl Oliee Jl g2 4 Sl ol o Ll 055 (g sl 55 0L (i Sz 59 3,5 I (lF e el il 0o 5l e
(REMPEC, 2011) o aalg> o5 ob (559 Judo a4y S psd

QS i |y (S a wSilgh oo bduw puans S -
s S Lle g oSl So8 ole aid, b aSh &g 4 1) Ci ailly oo i o bl oyl s (o

JCELY ‘.J.n.\.u u.\.ul.c‘sn‘sgb uTCJa.uJ S9) cuT OF O L)"\“‘“" o».bS‘I: LQL>

(REMPEC, 2011) o515 51 -Y¥-Y JsC&

((VF=Y) JSo8) 9,5 ovaliine g oo ploxil ol (59 S 55 Sl Joe &5 (alSn (g5 o0 1) (0515 51
@‘wloalacﬁpg‘;&fé#wg|)uoiob5wmoﬁ)c)@a§@§‘_&éj&‘Mjo.:.:.?)o
Ol ypdad a8 0 )38 ead Al Sl aSU e 3l (6l glopgs 45 Dl Sin 05 oo Sl S S olaaSS
Joe cogdlae (gl Joo cplpls il o, i aS) o0l auSls sladSs e 99350 ol glaw 4 iy
A(VF-Y) USCo) el (0L 950 o 40) 0L yo39 S B>



Fa MmNy S sl gy~ pgo Juad

Sl S 0500 Sl yigo w0l 0 ol o s s 0,90 (6 el W 0 7y (o051 b AT LK
(REMPEC, 2011) sls salgzs

(REMPEC, 2011) ol 0ss o515 1Sl 4 yoicn 9 458 ,5 @y 0l 539 St 50 Cam panyd S 1, V¥ IS

o5lasl 51 s 38,5 g eodl duo o Voo Blas sl ey ol bodls 328, oo 5l &9 4 sy d Ju0 0

(REMPEC, 2011) 54 Cis yaunnsd (590,56 el wilgs oo
5ol 39 pb 51 b jlwoacSy (6 ! (g1 09, —V-Y-Y-Y

é)‘u\jl.ud' u»j) -

A(VO-Y) USK2) sl oo oL yo3g @llee Sz 40 (5 el plosl ol 0 slaldes o o lailinl i,

ing] ol

(REMPEC, 2011) 5l cagr G35 33 Cions ppantd (3355 6yl JU 30 y9icds YO s
P 5)lg0 -

oosg gz a0 Qe aygly o a8 cuwl oads JSis S5 (leaS) sloaus, L S50 sleosgs (golows 5l asd
((Y7-Y) ) (REMPEC, 2011) wlazs 5 1,8 ol



5 (ST b ablio ollas 30 (duw pmns 3) (i jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y id

1
<wind] oL
pLE e

(REMPEC, 2011) i 45 (595 51 41515 b oo ymnsd (3055 6yl JUo 53 53l ~YF—Y JSCs
Ol s Ol ogi - Y-Y

At BAD o 5l 0ald had b saass Sliass olge i pausd 0,15 4o colaiwl 050 Ol g

L Lol glsiies a8 Jom (b (5l (slapis b ailonds jeme conlio sla 3l & a5 (55,58 slonalse a3Lo)
Lo s polis @5 9 oo el 5l Glizebol Gl canlin S5z (3,5 i (215735,8 slaboylse 52
50,0 S plas ye v JLl o oS Ke) aiaS 18 cblax o590 6l 0,90 Dygo 4 g Lo s Ol (plogd oo
bl 4 by e Dl Ol igd oo (o) 2 (po9a> 4 Slojgile g Sl pod &)l 5l g (W oo (o)l Sl
Aol «dlas 0 ;05 0 —ogar slable blg Olucwge daoly» 28 0j5lie b g € Jggumo olg» lawgs b o

(REMPEC, 2011) 54

L Coows s 8 0 395157 50 305 0590 Wloladl g Ol jupxs —V-Y-Y

Hlasle (LQOT Sl Sy cex ez g Jo Cold g Sldes slacosgae

S s 8 Sldos olge —

5,5 eoliiwl (6 yuul Slyaazs 5l o] o olgn 4 (6 ks —
Sl Slaptns 4 e olojglil —



rv WFmny Sl slagly, - pgo Jas

u.ﬁLQ‘A )é 9

asS oo oy 5 6,0 |y Oldas a5 Slso cuiS slologlss —

Pl slelpl —

g J& g Jo bloy -
AS 09 Sy 4 bgs e (6092 90 Loyl 5 Dlogile o Slos o Shg) Sledbol el oo Slawe Sllas o

il s )0 ) sk ;0 Wgd > 4 > o)l s

oyas 5 (Hys Sl (o mhaw 0 -

Gluod o ,5iS L ail> g0 (o) sl 38les wlul 85290 Slypad o Jow mlaw o —

el JSen sl 10 b onds adaie laols )13 wlul 5 0gz g0 Olppzs ¢ Madliy o jo =
Soalan g LS, 0 anb Loyl b as ol 81) &lipss Jogamo 1,81 8,90 50 duato lo > Jolis Sledol (]

(REMPEC, 2011) col abgy o lS 05 g Sl pgons Cans 4

o asd 18 Oldes colon —F-Y

&I Code g adgl oLl —V-F-Y

S (0] laad 5 cwlis) (i 4 Glulid (Cosl o0 dnogi (6 pal Slidos ool (gl a) by elis )| o
03 (6 el O TIL L Loglsm 51 5V oo (a9 0, 80L L Laylgn oS 058 0 dosi 0)l50m Gl iy il god (slosls
Doles (5,155 Cogs o 40 |y 6yl Sldes WiBgr g 5leT sladilis g oo S olesal, 1) T wilgn b ol 5lgp Jb 50

i €15 39 sl Ll oniS (6ol 5,800 b Lamlyi w3 (6508 5,3 L Liglys 31
08 00l s ams el aiid g pasl plonil p3kians a5 |, iblie lulid (ol Sldas gg,d 5l iy b 428,5
o aS ola onS loeslaiul b jel cpl oS aalss ol 4 ol 4SS Oldoe b jo a5 wil o o) Sl a0
gt acalys iy LSl d350 (sl 5 45l sl (sl s o s Lol o 285 sl iis (5058 o]

(REMPEC, 2011)

|j.>3.> ‘_gl.b% 9 ()SLR...'Z: ‘_.;Lm)feLm.») l.bé.ls.g )‘| ool -Y-f-Y

15,5 6 N Wl 5 0 ge 5l oolimal b 1y ks o) g oo
(_gLQu.o..s ».\J‘Os.\.u.’ 4...’>‘».\:| J ‘siLc.JL‘> 9 ‘S’Lwl...w = )\) AVELY Ls)u.o‘ ;)/.i]l.t lJ Lo...a‘a.b Ja,...oa.' aS ‘)090 LQLQW

Al wis ol g les Cua )0 ailes s crisren 5099



5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo 5 ooliiw] sloinl, IF/1)/1Y FA

g oo A>lil Lo 4y 00 5 o ploaaly o SIL L Loslenr S Jawgi a5 (6,5l b (S 5l aS oy gy ¢ 15090 (slacces

e (ol -Y-F-Y

oS (8l el aeas oS L] 51l s olse slesaly 4 Ve lo gt cois objb b iaSTy, p5n jo
g 5 yely (58S S & Wb g wnles S o Gl gl i e

&l yolis a5 = oSl (@i b ol jar) lu i glyls o fate > i a8 ol cpl o lailinl 5 Ggllae >
2o LSl glaiss i g Dlo i a1 4T ol Lol 00,5 angs wenl 0as pile ] Cows 4y (gl plo]
b oo 5 4 Glacond p autuo 4yl Colan ] Bus a5 0,8 o O ge sl (6 pal) wsls

) Sl 5 s 40 S o s edle &, T JS 5 18 o0 Capndpo sl 0,50 bgz 5 1) Loylse
WS asiie ol 3L (6 el 4y g ails

Dg o3l jolid 4y ogoly LI 5 b 5l g laiins Wiy co olosal

Soglan i Sly jslis jo pol> asas a aS sl (ol IS o e 0)lged ol dg0ome grul loj a5 oK
8¢ 00ls ] 'GPS Gilatsee pizmed g i (slo) asd 5l ads &8

Wil g 5 g i S Caaw &y el Ojlat byo 4 xS 1) 5090 slacaar b g 45 09 iS5l 4y S

(REMPEC, 2011) s salss i

Lo yunn 8 31 oolaiw! blas! o)lg0 9 Syl Ololadl -H-Y

b gilo ~1-O-Y

Ll @Uilgs g byl (o g Laygill (b5l ( SosIT L o) le (sloogid (slojgo obs)) pslaie @ lagil
Gk 5D (Sosdl cundg S il 5o STy i (S5 L o5 )le Slig (Ul (g2 (Slie Sleles
Wllo (0,5 Slas 5 55,200 0 Wgd g0 (s yael 2 (ol Jore ay Dl g ol 31 JUal  o8ly sl gluoarnd

Dliie apmrl SG o (o mha )5 (28 S5 (2f @l a4 Suop aml )0 iged 5 wlileg ) e )0 (e S

oDl ) (i sloas) Jlazs| olles Lo 7,0) 'NOSCPLIG |5 o)lsi s |y (o grbas (51 y05 ol ol

1- Global Positioning System
2- National Oil Spill Contingency Plan



r WFmny Sl slagly, - pgo Jas

SLeladl ol sas plol Sy a3 b any dzgi b cules 45 0,5 Lol (555 o0 58 5500 b g, Jolis ¢ 28T,

D35 o0 plol €alluss o 1550 slaloslr  Sialen b € Jggums dlg? Lawgi b jgile 048 plol >l

u»)}oT -Y-06-Y
@ 039 (S ar s ghls 50 sy alS oS Sl pge L 5l Sl oslitul by, )0 4z g 2l Ghgy )0 4z
o5kl 5l e Lo T oolaul g &ligas a0 bogrpo SlSG 0 )5 die) 10 Cpiomed il oaus (o390] 059 & jg0
Loy Jodore 3l oolaiwl ol das 51 5 0 ol 8] aldS iioren . 0gd duzgi loazme &b ol 81 den cllas

cls aalgs ol T 5 g 00,8 Soales ) Jiwp (bj9el € Jggmme slg aril axsls JolS slesl
Ol jgexd g 01,380 3l cblas —V-0-Y

Hadlome slauld (Sulo aiile (508 blis Ol ot poasd 2l 58 6l Sliboe Jggune Jiw
g o Cliblone (g LS WSgi b6 el

o 3l e aSiiws g aldls (p 5 el siidgy Ol Wl s lo I g e S pean s Slge L aS g0l J8
9 03liasl &5 enslin glacSusle 51 oyl «l,d sgmg plKim o ayles oolitil LS5V (clr &y i S

098 g jral 5 sl DTl alod oo s 40,8 My oled Gy b iz b S s 51

397t 5 Fa0s ) oLty late 00,8 (5SS gl Szl e S (o loin s eolitl
(sog) il Cule ) wisd gt ST pobans ol diol> 4555 )2

=l A0S e I e o ool gt O JLad b s st wled 50 i s b aS Jl5ga g olge
Dol § RS sl

g > el 3,8 il o Fo oW o] el alas g a8 ol el e oans lgo
'Sl L g 2y SaaaST (60 oSt gloonds olge oS 5l (55T 505 agals (sl aban o Slga Jlard
YU jLad b ol 5l als ddal s cplys sl conlin 5 S b awls 5l oolaiwl «S>g8 sla 5T 0,90 50 .09 osliiwl
gl oolarl

(REMPEC, 2011) wig o 00ls giitads juod g 030 ol b cooliil 51 o 55 5yl Sl gz

1- Water Fog



5 (ST b ablio ollas ;0 (duw pmns 3) (i jlwodiSTyy Slgo  ooliiw] sloinl, IF/11/1Y Qe

P g o3k -F-0-Y

adS JalS (g5l oolel g oass ige] Hhaate a4y 5Ls 4 aib oo colais! Gldes SO i pmnd b 0,58
LS Giali8l cemge o a0 slalowlon 5l ooliiwl b laasd Ko ololis .o,ls oo j0 Ol5 05 g Sl
aS sl obbasl 5 cw gbadale p oS glolid 4 B Wb o oS0 glopler (LSS .00 5 o bolles
el g laio a Sldas ;o 15 50 (LSS a5 L b ol 3 ) aisS oo gledosd ags (0 5 S )p Gleie 4
blo,lawy JBlas an ool caw s OWI 5l 6,55l cp il Q])o oS bla olulis 5 Bos 4 LmQT
390 Olodas o &)Ll Gy WlgS o iz o2 m a8 Glemlen (il Oldes 095 b jo ail atils oo
2,5 1,8 eolaru!

SLS I il )T el g sl olea il Sldee (b 50 wb acgion dblie «ldoe coal ol Cug
SLags S Sz iz oo il Lo 28ll ol (0 Wlgices by )] 50 Lyo 513 0 5lan 1y cnl (65902
S s d (39935 (Sl yodmms j5bo 4 Lolyn 45 350 o0 dnog (raizmen g oud oloddn oS (o g Lanlsa slog0

b 5 Sy mn ey 251 5 il slalias aals] (3505 8l sl (e 535 2 Slilas sl Sy 352
aS) S g diwge Ol S epl 4 az g bl ol el SO U ol by s g s, alize slacelo
oy S Sl molin Gl o3 g Cd (BIS aST 090 Byl (6l 0 5000 alewg SO 5l oolaiwl w)ls 0g>g S
3 50 50 L lice jobdy 50,5 e e 0 uBU aile, Blas 4 S lasler 5le dasme (ol jglaie 4
&3)lg adoz jldolon b (5l 6 5,k Sz 61970 Sl ad Gizren g Lolon sl og 4 (SS9 4y
9 o0 (Sl sl oslr sl SO 9 YU e b b slocsy G52

xS e S bawgie p L By, b L e OB Sl sl algin] i prns s o ails 0,53 (gl

g o drogi ((YV-Y) JS2) 'ABCs)

1- Intemediate Bulk Container



4 MmNy S sl gy~ pgo Juad

(ITOPF, 2009) IBCs g,b -YV-Y L

Ol lym 05 18 )18 0895 i 10U 5l 590 4y g 0dudigy p O jgo 4y (ST 00l 0,53 Slaciw jsd
Aoyl d Ly guiedgw Gl 3l el g cci pind 3B 50,5 5L 51 s asias colasl LB Jlgie
5 69515 STy wiilen (ol (S5 sl Sy (s aboz S aldls (talejl (loyss Sjp0 @ sl (GBS oty
5o Ioaze a0l Ladiw s s o8 e 7o ) slasil by o SG58 sl sl )l s & jg0 40 9 plowl (el alags
.Jjb; )y Oli«MLQ)T

o=l 9z g bole g (gilwo S B L SOU S o wuls kit glaS Lo g o (£leil b ooy
3o oo Laciu pan s 098 5] 5l pam gy el b g ool G jsd (69,31,5 s Cels el (S
Lo i e 5 e 05033 (gl 1,5 il am 50 (o B ool o olod 259 (gjlwe 33 Lyo ST L o 58,
lalos jo oy Blas 4 gilwe ,ud Guw b jo les Sllug oS anled go slpaion (BauS oty g obl oo dg
sla 50 Gobsl LagT jee g oo Sl a5l Lo i pand 5l cam Sl Koo 8 s Slgn,0 g Sgliie
(ITOPF, 2009) a5 5 JSio 5yl

L lciw s d o guas 10 oud )2l ol p g lidxy —F-V

ooz o s a5 1> ] 5l eb o s ge 8 (o cled o 5Ls 9550 (ysesl Ll sl Yeese i jouns

Solate sla g3l g b5yl b 2 JBlam 4 olotws sl Ll s sl oo s, laniiw yowns UK glgil b

355 0 zyhae 2Kl



5 (ST b ablio ollas ;0 (i pmns 3) (5 jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y ar

L ol Jlas el ile;] —isu Sl ooxie slaiule;l b wb yy0e laciw s pled a5 cid> oyl
Ly, e gboasd plos b aS o pl b aias LuSs «o milucS» slaciiw pusd plod a5 Cand Lo ol 4y 0isS S
oo o plad |y o Slee 5l SLSG 4z o
J=B b as aS oladiw s adg aiive oo Jlaied colaiul gy 4 5T 09200 slaciins ysd
S 2l Uiyt lae sl 4515 S35 Sl s & S (55 et (o
st b e o s o] Jlac Lol el Sy Sl 4kds sl g5 s i 1 e 0,55 ks
5 5 ls 5505 4555 ol 58 Lot STl oty 53 Ablg a2y S5 3 5y o 3 4L
CElw gz jo ol olapld» o ilo g 0,5 colaiul jge Hob 4 09250 (sdin yusd 31 g8 o 438>

sy o555 g ' (EMSA) L g, (68,83 30  Soul (wilT —V-5-¥
oS5 ol o i s 3ol g ooyl sla ybg, 0,b,0 g lacdgs s o jluKimlon g (g jlws lastl
aS Cwlon,s oolel slallae Slaazia plo b SGoy o) b Lyl (60,50 0 o u,._;le 85 18 aST 040
‘;Z.o..l‘ uu_;l’ﬂ ob’)lS g 0 sl cpul .l ools e Iy Loyl asoleel o anli g ui'...a“Ln)’“— o g, ‘5;5.;5 Crdy
3 el glacd, s (a8 F 18 G 090 Juadi 4 Yoo A Jlu o ole yo baiw jwss 04l 0 bg )l (69,50 50
30 38lg5 0550 Jilawe cials &byl oISl 0 50 paas ol 0 drwgl g b gl yhg, 9 i pensd 0 S
So olul gyl 5l Lg,l wolosl o lacaw jewns anli g Siolesl sla yog, sl Siolen 60,59, g @ o5, )

(Lewis etal, 2009) ol oy S 5o uilT S8 4 (TCG) 26 caisllas 09,5

156 50 Z g0 ¢y 350 Wliolojl -Y-#-Y
=z 1 iids aSU gladiiis yrn s G (laie Cod oo OYLI Oladss Lo (gl o155 il 5l e
Ol sl jodo 4 b ol aislos UL 1o 0,980y cwlid gl dunige 10 zae 3P0 S Voo d Jlo ;0«30
id 1y () 090 | 4SS 0 2t Bl iad o3Il (655l Ege s i e g aliSe Elgel 51 (SBU (5l SO
g J S 4y basgi a8 mge 553155 S sl 20 V0 ] Ges g e o8 (] (o0 e YV (5 sk
Oladllas Yoo A L Yoof Jluw o gloy alold jo 0ol oo slnl o35 jo |, (astine ol b oaiiSs slazge

1- European Maritime Safety Agency
2- Technical Correspondence Group



oF E/M/1Y S s sla g, — g3 fuad

asoly (las adsl mli o jls aslsl 50 3t sla Jlw jo g a8 5 plxil yi5ee () j0 Ciw s (1S 0,0 (S65LeS
L oo 3l SL ceal iaST o 00iiSCS zlgel g dis 0 &S > g,fl@aﬂ;)o [y S c0aiiSl yu zlgol a5
30 STy Jawgi oo sloul s &l e olasl pa i BB el a4y i prind D929 (pitred (Aigk oo s s d

S ) uu.mlf ‘) 0 T g_{_,

ST s olgo g i oo (g 3l iao 30 oloj] —Y—F¥
Lo Lags ypie Sl 5 Lo s L5 Yoo L Yooo Jlu s oo bl linle] 51 ms
a0t Lialosl IS5 5ol sasie SVl o> 55 50 (OHMSETT) (Ul slyo 5 s o (g jlusdienss
o ol s oy b o (53S0t 1 lyel Syl o)l )s (sodaie slagiagy Yo oA b Yo o8
1 090 eyl oy 4l b i 0aiiSid gl g i ki o o 2iSTy emms LS i rlgel gl ol (oo
L oo il 5 oLT MelS T (5, s s LT o9 e 15 0y, (65 s lalllas plol s yal el 392
o=l oS o 3o 59, (i sl s cpl 5 bl aalgs 0aaSTy o it plT B &g j8 S s
atile i e b oads (sl i Sl 50 Sl gl 5 Gl s B LT U L 5 55, sz 5l ey >
G2y o 3l 9 Sh i (59, 51y S s sal)T 0 am0 o 5 0Lyl Con C B8 o D jge 40 oS 4zl

(Lewis etal, 2009) o aalsz Cis yannd

& 90 e asd 69 p low ol soliw! Jloss| - F-#-Y
A 59y g i pwss loslainl (Sl o)y (Jlods Cdad glaly oy cas BluasT  odgr slaaodled o33l
8y 1 50 el Ko i s s il gg090 (ol 0,b,0 (goamie Glidss ols Lialidl ) lagy ol jo s
o8l ol slwes jo 00,8 cis e cdale a5 Lol 4 Yol wiaay caws I 093 500 Wyl il S o
oo il oo P s a0 (G5, 2 O shows Ol 0 s prns a5 ol 1 51 S loasl (> opl bl
Loty sl o L3 s (55, 5 o 3573 <o Iy IS 531 S | slin & Logs) T (ol

Lol gy o 0 Al ol a5 05 oo iliiw pnnd (6,.5,5 4y Sllas

1- Oil and Hazardous Materials Simulated Environment Test Tank



5 (ST b ablio ollas ;0 (i pmns 3) (5 jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y ar

ol 50 cuw o oolasiw! yuilgd s —0-F-Y

i 55 il e (Sl ol 5 53l S300mn e il (slac s 28 (slaas) J 225 ey sl i,

okl o1 b g tie iyl ol olie 5 Lol s clilonan sl s s5eds ok | RWS) Yoo
St ade GlasT jo Couwpnd jlesliwl a5 Sl 50,5 B 3850 sl lgie a1y i
Lyl 6 5 o Leles! 3blio g lo,giS 1o i s 5l oolaiwl o,b,0 @ledbl (6 5laes 0 5Ls sl 03905 jlxe
5150 g eoibeslw pgad ! o (Medlins o515 SO ol plo 00 5 asiie ada glacT jo o] 5l solaiul

(Lewis etal, 2009) o 155 5 YooV

Loyl 4ol gas i (gloygleS 35 (o S yealy —5-5-Y

Jgintue 4S5 g Gl 5 Lo sl 585 iz dag b plo Gl 45 0b)s (Melli plojlo colex b

S S Sl 4y STy dLmC)Ja Olaie ds Sy 5l oolaul (5l 095 GLQ slcwlbow rv..Ja,._,

basd/ b Lolgs 10 duw s d 3l oolaiw! puac/oslisuwl -V-F-Y

3heolaiul pasfoslawl g bl o o cai cutd g i gaST paas o 3 Gla Jls o ools F) wolg> 51 S0
Hlai e Golg> cpl jo lacaw pewss

(D9 292 Syag S Vo ,0) ol 50 ol g s a0 coow Culal g (lid Cgizr lileey (b (Vo oF (Vg2 o
s Jolo 4 5@5%@51&)1poo}3[.;an‘@wouu&w&ﬁﬁb.wwgﬁﬂ)ooﬁf\m@)lﬁ
ol s 5l e Loy gl (5 inS 095 jlaws (SS9l 0,5 8 > Lo Cows 4 0)¢ g slaol lawgs
i oolaiwl 0,90 ol o laciw yuno 5l oollas slacdlad JJo 4y ols 13,30 coa 1) lid (g gl S Yoo

0y SO0 40 ye Ve @sb@bgyl)oc,&;&\““ Fol N Yoo dole oS Ve of Ol paosly jo
. . w ot o . w oae “ te . . - 2 A v s &
Gb il edge, s s anonz dolo oS cuii by 4 cis (5 Wee Sl Gl s 5,8 ueekd 5o DledsS
D08,S (Byme 0 axxld ailaie SO lore a4l 05 (sladlaie Slelie b e0gl] o 4 (ESIE dwg slalSs

ol GEalS 1) b pes o5 i Yool 5 el o3l a1 (20STy 557 aelowls byl o ol asetals )]

1- Rijkswaterstaat
2- Guimaras



44 WFnny S sy, - pgo Juasd

69939 55 $L9b L gead 30 4 09T 5l 095 s 13 Sl (6,258 (285 YooY aygls maze
5 s 5y Sl e g9 5 )l clacilaie yo S . Aty o 6 b3l Slado s o 3,5 LIS
(5 A 0995) (oS e 28,8 O ygo s )i gus 0,55 s 3 YOe o g i llS YYVA ils sl SYeb Slles
20,5 (6 glaes G pand o S b jeleaidge Sldes b g 0,8 cutis o] 5l agls YV 0 [FO-380 <

" el sl 25 T o aS sl &, YooV alus idn o 3] slale jo Lys o Cuds ot o 55,5
S o SN K 05 s (B0 ol 5o il bl gy 85 oy ol S i Ve L L
A g s Loyo dn (CosS Slyolo g psST5 pl « Slpl (K cis) pls cds glgil 5l 3 Yoo o sgam 0,5 5,95
S8 g3l 890 sl cpl 10 aciiw pand CSlo 00g)T 1) 0,5 (6 500> (2,8 ol slosal jo il Loz 51 oyl
s ool by 51 mmsy ol o Lol b 5

Loy 45 ST 5 dnmag; ot Sl )5 50 (ES iB 5 By (AT lez FooV i 1) o sk b
Vooo 8ga s s Camw 90300 sl (ESEE 90 .50 05 40 w9 ,l8,5 S oo Jaie g3l sbyo a1 olews
13 Lni s 3l sy Ll (g aelaadl 5 Jome (53 oo 5193 o 4 00 0,58 S5 5 Sy e
s oolail dol> T 4y iaSTy

aSeeyin F1 00 sga > ol 6L yo 40 TA 5,58 Sliul (9% 5l L adss alKin YooV Lalus VY mes o
Lol p sos LS aai aS oo &, oS dol> cpl 0,5 i Lo a4y e ) dg) bz 5l pls cis o lastial
00iSTyy ST 3 x50 4y i g o ool ainle ] 50 Wocuias prayd 555yl 5 31 i g5yl Sl yo
5 s3lesh g

2 G5l Jlo 5o jslad o Gl Cid 0 )50 S i3 Yoo A Jlw any 58 m20 3Ll s, VY el o
&lp iy ol 7, iSeds 4 Jasl Glles a8 (V45T Jole (6 50glS VYo 5g0>) FPSO Dalia délais
s A 55 5 955 ool et 0t a8y B b ST Lo 3 sl Sk 5 Jlac] s a0
el ol G a0 i

(IFO 380) y3lowe 3l cdgun o Too ogas i cow algd Caid 0550 SO Voo A ujle e20 3l acliSs 59,0

S L obsS,T bl naS aiols ol oo a3 o SdbT lg) oSigo olKigVl o 288 65,0 alsin 4o

1- MSC Napoli

2- Antwerp to Lisbon
3- Hebei Spirit

4- Kerch Strait

5- Statfjord A

6- Donges Refinery



5 (ST b ablio ollas ;0 (i pmns 3) (5 jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y df

aSol> ol 10 358,56 9laen Jolo 5l 18 sleosgs (1S, (SAS g0 g yite Llg) ailBog, ailas yo A ,e 98

(Lewis etal, 2009) a5 oolazw! i yowsd 5l 50

Olpl 50 blduw o 31 sslawl -V-Y

Ly Coow paanns 8 ) soliin] o guas 10 ool plail lidixs —)-V-Y

2 Jbe plsre el w8 5 5 j50 (55U o 8 laluonsSTy (paas o (Swil Blides ol s (S sk 4
8 b)) 9550 poryse (AiMigellis b ooliiul 5550 (slacins pus 5 o)l s i S 3555 SIS ATAY Lo
AL leolial b (oS 9D 9 ¥ gV ()b) (5 SlaosiSTn olge 5l (& 0 @iz Al Gedod cpl (b 0 &5 285
Slowl i 3l el () i g ol 465 10 a5 05 5Ll ol 059 pel a3 5 s P2 90 (i Mgl
O @2l Ol 53 (so3508,S JLSlu o (S Sliesd 00 5 b 05 50 S 9 DNA sl s JIg ) 00
@ lizes gladasss g Lot lSe o Loy gy S5 oS g DNA o a5 cpladasgi b g iyl ol
SIS 398 Baios @l ausS o ooliinl [ iz Slge (i sl @b et 510l 3929 (Solis (] lil>
slwoaiSTy diges «cdi b 90 (pl oS 5 )0 g 009 [ i 5 com Dol 4y ol 4 Ve ) )b jleoaiSTy aS 5g oyl
o 2o 2l a4 HlS 9D g9 0 S (S Al uisres b 20Ul Floew ) vk 4 Celd ¥ )l
adloo Sl oS 4 Coni D jluoasSTy 2d b oS 5 50 (Jy wled oo Sl
9 sy (Lop 3l g Slo g Lo 53l8 )l SCa) (3l logage (595 2 lotuins pnns Coroms D151 (6,508 G 5o
OLts Gdiodd gl ad et it Losd | Cngy Con g 505 VI3 ol (55, WojluoaiSTy cron 236 o] b
Vil SloniSThy 4 Camd (6505 Sopo 55 ole s VI3 (oolo (555 p oS g5 (B jlwoniSTyy o5 o e

OYAFi5n ) 5,0 Lot )T 65, 2 ¥ gl 55 4 Comd 6508 Comos ) ool sLoosiSTyy uiomos 3,0 ¥



¥ o




o Jlst

-

@ = @

& omoorepeymarn.ir



89 E/M/Y 55ty llin Mo —pgun fud

Lo ppns 0 31 oolaswl Jloss| Ol ylas g Lo V-V

sl 5 S g8 o Syl & ygo a0 O gm0 byo e 51 s as L] i pown s oslitul | Bas
wloa_iu’luy_ud‘ﬁb‘_g)mm)oow,& (_ngC}nbow‘_ngC}oulSPbumu‘f’aﬁ u.sfu_{};
DS o i o 5l g ez 5l Sy e o 1y wlhd T a O GlS > ple g ol > 0l sselys
31y 250,050 dlex 5l ol SxgS s Slyhad 4 jolid s as hows o 4 ol —eds olis ddlaie iol38l
eanls ales o

AiS o 4 3o |y s 4S5l endie i Su S i d 0510 092 crn O a0 4 a5 olee0lS g S
(Lewis etal, 2009)

Wbos Gl obys Sl g oud ouiSTy i Ol yhad ol ulod Hlas
ae Iy oy ogallh il ylas 5 adlio sl i yows ol solitul ple 4o cplplo aas oo L2olS 1) b, sl sls )|
ol e las

l_lJ.>l_,.¢CAM@LQQ"CASP)“joM@.?LUQ@aA)“MJQM‘Q,{“_s;;i:.;dﬂoo;o..\.;flﬁosﬂbcél.u
Comas 4 § 00y (G0 o5 ol 0 285 aSJ a5 s oo &) (ol Ol jlus 3151 040 0 (605 3l Gos oS sloc]
oo 0091 51 5 ol e (slap 555 ) g cpuiSTlos @i s 00,8 Cotd Es (0,5 0aiS Ty b 0 0 S > ol
ERPRPNC NENS

ool Lot puns 31aS Sloj 5l Giw ol el 4 el pl laca juss 3l oolaiul ogally jlas
el Glep il | a4 Jlao! Ol s ax 10 100,35 0)],8 (ol 0uiSTy sloca) o sl Pl (6 e, 0is
dp>lge ey Goe odd (idu cis calé J) Conl dglge Loyl l Al asd )18 enld o Cil om0 S
(odd iy Cui &y il )] (5,0 Sl iz o0 5 0D 35, 5 ST S

O Gz beo S ctd e ST Jle lgie a0l S (gouxie Jelge @y 05l Dl lasg adlio (o Jolas (51,35
S s ol (55, 2 (2ly® e o Jie l) wle 5l (50 sl llie 093 S slaez ol s Sl T g 5
ey Jols a4y by sy 50 (s Bus (g5l (Jlie (sl mlie plas (gl 0gally Jlas b sl yige dllucs )

G al> oo b cenl ad 3 13 s a ST 00 cou aS glodgaste jo bl glulid (wids al> e o
50l ot Ol Hiwld Ll Gt cis Ciabae jo e Ll i ololis g 85 aSI b aglee e ¢ 2U)]
Ot i gl G 5o Jlie glp il o5 O Jols g Ges Shcwl 10,65 5 (6 s Camal 5l OT ol ey
5 SYeb o glp YU bics clale b g o valeso 5.8, OT o ol slacdale 1o lacauw s 5l solaiwl b oo

0o iy b 5l VU L CBE 5 pme 0 SVsb S dy 3550 (ol plS ) dan )l il s 3l



5 (ST b ablio ollas ;0 (duw pmns 3) (i jlwodiSTyy Slgo j ooliiwl sloinl, IF/11/1Y Fo

Cos chale () (iS58 e ST (Sgy Jle 6l il YU O Jols Ll (gas o5 ©f ST .85 asalgs I8
slaol 0o i sy codi g ol o zgo a5 LS Lal 09 aalgs YU i s ol jo oo isu
Lamd )l Do sl 95250 sop 35 ) don Sl pl jo b go (ialS e ps 4y Clalé 04l o (3.8, 5 Gaos
WS o B ool i cwi 3l oYL Lies clale o xe joc oS

oolaiwl 5l il (2aST ey ol T 6lb,o o y0 0,8 13 a5 v b a8 col (6,500 Jele Lo LI dal s
S8 s s awgd ool (g5leSTL cis aSd g laBo aS ol jidn cis clale g 0 anlgs r“‘)T i s
(P sl 51 (g o aiile) ail €« S Liews 08,5 cutd s g o)1 Lo ST .00l oo Ll ol)] a4 o)l
J pl o b o Jlil Ol Ggtw g ond Lidu e pasd 5l eolatwl g g b b a4 ol )l i
Ol g 0 sad idu sl oYU cdale 5 me j0 945 eolatwl o s 5181 s> ob,e lapslE ) s
Y I, o jo eads Lide e cdaledal i ol (o 0,5 Sidu ¢lp G sl ooliiwl .28 ,5 sialys 1,3
(Lewis etal, 2009)s ,; sals=

53wl i pws s 5l oolatwl coleo g Ll 51 >0

Ll -

39 & Foghasl Jame Lulyd 0 Yoaxo la Sogll plp jo Jlab sloais 5 plo 4 Consd ot pas @
33 yS e )3 ool

Gl 4l o goaid b 4 > oL Lawg oo (5-) wao@)epoﬁlﬁoMﬂJsﬁ&a °
ool g pincawl Gblie ;0 ok cqa BN 5 STy &5 Ll (plplo Wi oo o8 > Ol (b >
Lisl oo oo &S > 3blio ool Coos 4 0L a5 (gl oaiu¥T Jlade (2alS o ooljw 4 (b5 g oolazul
S, aale>

Al pincunl 6yl B3 5l (S 59) p 8 slaasd | b sla Sogll pals )3 lacis oo
LS oo Lol gogee GRES iy 5 ol sy

(REMPEC, 2011) wiibe so S5ode |y b ) o jhanmme 15 il ay 325 Lyl o ol 25T, @

o lro -
Ditas 2ol,l8 YU (6951,50 slaoan¥T ogas ax i sleoasYT plad b ablie ,o accw puss ®
S gm0 STy Jmes (lply el i s LB O 0 9750 (Lol gl 0o a5 i 0
2o ol ) Cdl Caens dove g C8g0

Obrl 2 see B)lee 5 S Slmy @



£1 E/M/Y 55ty llin Mo —pgun fud

(YY) Y o dy S olS5) O g ool Coa 23580 @

il o8 ezl g 535 Jloiol a5 ol Logase s canlio gz j2 55 STy 5l ool @

Jlte olyie ams ol wal, 8 ol caalio Ll olon st (laias e 5l solit ol pLSin o @

A8 i g a8 5 LS a Oldes cass slagg, folels jo add b oleend lacins jsd

55 stlrond (R8T Sl ooliil vy b b sla Sogll )0 rizren 09 ay B d i a5l

S5 a3 (g 00t Sy oat¥T (g, (al 50 e nR Sl Wb (g0 5 o1 (e ys slecundy
(REMPEC, 2011)

3,5 cbliz 5 ol SLSS ol ol Csale 4 4295 b Sl (65900 ins yomd (5505 S j0 @

53,5 o 401 Sl HEALS (yeels Lavgs 45 MSDS olge (ias] ledllsl a5 4 0 olS5) 00,5 cule,

(sl 00y Y 05l gy 55 oDl oyl 5 i

'(NEBA) (hasrocums j (Al sy o Jalos g 4 5005 -1-1-¥

5 ol Coom @ ond Sy S5 0S5l 6 sl s 4 ladin s 5l eslinud calpd 5l (S o
L5 amSe (5055 Jole o5 o ot & 005 doio 5 s sloelfsS oo ssyll 5l S5l
Ol 9y Sl Sae iy sl oolainl s byl i jo o (g )by bl lhls Jole slpgiian;
i a1 3l o el (S 85l o b ey sl a5 & o s ot 5 4255 B Cue
gl x5 1,8

S Jdo s e jnd sl Ciss ynnd 3l oo colaiwl 0590 10 (5 S paeal Sl Sl sos0ee NEBA
3SUNEBA .o_s aswlgs O fgiw 10 ood Lise i clale axg BB il 38l o (ol paw 5l e o
a2l GleeilE )l gl Ol J Jlais] ol casl Ohlie a5 i o 5l ool « caie bla» a5 WS o
b o Laciin o 5l oolaiw] €iaie SIS LS 50 Wb wol jo oads idu e YL slacdale b apaloe o
Caomns 43 3, S algsis 009 IT 1, el GBS 00,5 cuid i S )l ai e cutie OIS dles 16,5 18
A dalgss L] 50 Glus 590 o 508,56 &S > dxle e o slao]

ol 0,0 slop 55lS ) i o 5l oolaiwh g o @) €ouiu g ol Cony Oy 4 Alluns (]
L, 8 )13 oolainl 0,90 wli i yusd cpl plo S o (655 9l ooyl 4 caml 5l T eolaul pas g wilw, oo

1- Net Environmental Benefit Analysis



5 (ST b ablio olilas ;0 (duw pmns 3) (i jlwodiSTyy Slgo 1 ooliiwl sloinl, IF/11/1Y £r

39 ) 00l Sl G Jawgy a5 ol (ol plo ol aales eolaiul wgis saalie S8 aSI U i s
CBlae Lol oo jlas 380 oo a3l lacaw prn s 5l oolatnl 105,57 1,8 colaiul o 50 die) () jo ailes o a5 wwn
Jedos aiols ool dolo bghas Sogl 5l 6 uSel> 10 cuBidge pac azs ;o g i yowsd 5l oolatwl sae
ol (6 5
6L®u_u39ﬁ)bbuJJMJLo.&‘@LuQ‘y‘SAﬁ)Yw‘qumbu‘mumwbbo.\uids
Oloie A Cll Culd pgad ;0 sl 9 LS s,k ;o WL NEBA (lols o) ceds LI bl b o g aseine
Dg ol cwlul oS

Solg> 4y STy jo diien Loy 0,5 )18 oolatwl 5,50 wilgs oo NEBA (a5 &olg> 59,0 &0 )0 i o2
Olaaztio L by w00l 9 090 dalgd Lzt o g0l ey o sy g Cou gl ddien oo colal id S
4 ol 00l 5155 aads cpl oS cdl o lag)] 5l e cus )l b Jlis! Slesws 51 slaods § &g
ctlain! mlio (Jolo Soop slacT g Jolo 10 So59s8T b ()5 o5 plo duo Gbolie alox 51 oL o ol
5=l st Olls pled 5 oles g0 oloul o] Gan g ogd Jols 1) o] pubiins pué 5 puins Cdlge g (solaidl

Sgm a5 Sl ] g aS s b3l g 50,5 Sgasme (So5eleST s aladi Sl aS 0gud 1y e oK
b aLils 550 lge alex lconds 7 dae SYlgw p canlin olg> 50,5 (18 bl 5 50 L Q’lrnl:;_;|45
e ded 3l g Tul aaled 0,33 xS j0 oul oLk s Sols I3 eolaiul 890w Sl 4 Cas a5 epl 1 g
LT fes $ aunlgs 15 i as) 30 cov Sod a4 ob,s Gl sl LTS5 ls 506 o aS) g9 p i ynsd
fuiS o0 65 ol aSl> vl wlas mulio y 00,5 s Cdd sgan ,uil 51 aciw s s 3l oolaiu]

ot S A il os g 0,98 pladl SO s i 4 STy 0,8 18 s e Lay s b SIS 0l ples
slogwl 0,25 1,8 solaiwl 5,90 Wb cilise slaaise) ;o lolid 15 5l (o)l caass Liils s o « SoslST
=y |y Sleladl 1 ol CBlge Jatno slomedn Lol il 380 jlws wulo Logy) OVl cpl olod 4 Jlois|
S, aale>

Ol Sl 0l o Jolw by las o5lucSh sla figy b aid 5 a i juss 5l oolawl 5l da g, plad o
ERIEWESP- T L w47 W PP PR CU VTR R PR Wi PN I o [ S COSIRLUee| R SO B DWE W FR2-S 3L W 1 R LT BWE

NEBA 5 4o S 3,5 (5 Famets olgiios alolis sl 0 558055 5 68 oo 052 cssbatdl (onbio a2 5



£r PFE/M/Y 5 CllinSo —pgun fu

Iy STy aisS yo 5l il et dio a4 & )lus a5 0g walgs  ahaie oyl i 5l S 0 S cenl Lre cpl 4
NEBA o8y ;5 a8 (6,55l ;500 gt S 4t gten b €595 51 BTy 5 5,0 59 46l e s ool
DI S 503 gold iz pg S oo S ) (IS ols

oo |y ccid A5 L0 Laca pnsd oolainl a5 ol Lias () 4y baciiws s 5l oolaiul ogas 10 comenai

e g Ll oo Jolti (651,80 sl Jg-dine 5 Sga (9l pilinne yal (pl ams oo (2157 (o 0 0 09290 Ll

(Lewis etal, 2009) sl 5990 sl o3, plos 51 b Cloe b )] dolio i o8 g i o 51 ooliil

009 (o & p2i V-V

e SIS (055 el alierd Slse b agzlse 51 (AU lapslE )l ghie SIS 4 Gl e | 05 (oo
oole cdale b5 o Olge b dgalge il (0558, 4 005y caml) LS 10— 0 b (S 0 o) HLS 0 el (5o
aS ol Li(eleS Suw gl ool G oYL slacdale b apalgo)ols wilgi oo agalao ol co agalae yloj o g
Qb (Vs 0,90 sl oole S b slacdale b ag>lge) oy

I oo o b olgicn |y oole S ol 3gr (co 095 oo o0liinl 39y com 2b3,l 51y ciliSee (slaSuSS
Slacae 5,5 2bs,lasin sloo,ge (sl oole ST il slacdale 5l gl asls 8 laasls ) 5l 05,5 G ol
S8 oyre ;0 5l e a5 oleeilE ] sl o (g, F) el 4% 5 (g, V) el FA ((5g, V) el YT Jgoo
chale 0gd e dwloe S o |y o0 ui;%La)’T Cprox ral &5 loole clalé g (6 ,uFo5lail & e oo 28,5
usS LC50 5 co oy 5l el A8 b o | oas ialej] Coma 5l os,s 00 a5 5,5 e

as olisS slatae sl cul (Sow 0385 )| Comen s Soro Ol s Sl (BSS Sy a3 LE S e
O90m Sl Sas (6 yuS iz g adas [, b 35 0 05 13 sole ol slacdale 56 o Sglite slaogeds
3550 Comomn 2L 8l 55 (6,500 F B8 laarli 0d Cumaz (i 50 Ol o 0500 )] e iS
aslid (eanline o ,e ol 5L eckale) 'NOEC laie covs Sl prbans o 50l 05 05 oo 1,3 soliiul
L NOEC -85 ol 05 oo ssalive b6 e &l 36 o o0le 5,8 NEOC @ 3505 )| G aglge 09 o0

(Lewis etal, 2009) 53,5 o ool w5 oo drlre yioylul a5 LC50 a5y 5 ol 5 ool lss LC50

1- Lethal Concentration that kills 50 % of the test population
2- No observable effects concentration



5 (ST b ablio ollas 30 (duw pmns 3) (i jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y £F

L Cde i & o — V-V =)

5 Coow BLod 51 alBiolo;l calises slo by, dhowy 4 (i slaaS) ;o soliiwl 8,90 oz slocin pwsd
o Uy BBl Uy ol oo b 1iST 5 (elis 48 4 FA Y o8 (0l LCSO LiglosD) onds sl oyose o, haibi]
Jol e L acslae jo Lacaw pond ) 005 08 0 1,8 00l 050 ¢ (o 4 ST a Cad (6,505 Caomm
00,5 cis pl i 5l g o a8, IS 4 VAPV Lo jo \6)93 0,0 3l s asd 3l S gl aS « oo s
B3 5 5pS s N33t i g

B p Iny abl axdls baoe p gonw D1SE Wil oo 03,5 Cald Edi g Cesl (Sloduzmy Epdg0 S (O (oo
it Pl Ol o biews e jo oleowd SluS 5

Jle Glsmie a4 cnl Gglate arwg ainls ;o aline b glaaSI b agalge 51 20U ol> 09y somo Jonsls
ity 02 YL 555 (Ll o 53l 8 5 o0l 25 5 ey 42238 b s 55
S 0 Fomly ORI 5 g (AT 9 VU i jeSins (810 b dilonnsy (oS S g g LA (pons I SU (6
el (gonr DISE Sl Sl (n Somly L (020l lag b )

obiee (Rl LESO s agrlge oloj (a8 Jle (lyie a0 iS00 jds g2lge (loj b pgons 2530 (s
e 995 4S5 Sl (Slppn c8b Sale ay (8L )3 e (e () Sl e @03 G99 2 Ole) e 0 ol
S S5m0 el ;o gloales 10 (Sagdg o) (w5 ol SlaS 5 sl gozd 95550 o 5 Sy
sloo o Gas SVeb sloagaloe 4 Cond pu 3l 5V Cdale (50l sl jo Do olisS sloagalae ool ply
Slap Sl = Ol g cenlie LESO lie cagrlgn slos 5 loj e (285 )15 30 bl il 5L VG

(Lewis etal, 2009) sges (pts olgs a1y O ygim

oo pamnn 8 3 solisw! Jib oy’ s Coomw - Y-Y-1-Y
33 s S e S ad 5] ) 0 5 S o ol s 450 311, S 0,8 Sk 0 (3,5 iy
Digd dx lagygils g Gl daddos sl olae il )| lawgs cunl Sew s Sl cpl o gl oy O g
oo Ol T s slap 5l ) i 4SS o5l Sl s Jobes sloml b wilgs oo i pys ) osliil
s 2 b 0350 me il e 2alS |, Aol bl slaolSisS o g Sl i cots 5 256
SlS 5 ol oloe Calé ams yg 00s Uy 4y S o Sgmee ol o D spband Sl 5 Ja] S s 53l

6‘)_> ‘SA-A-AJLA-Q rn‘s.\S‘ waj...m.sb )‘ oolarwl as uB; Ao u‘y‘sn u.a‘);Lu ».\JL’GA QMJ‘)B‘ ‘Q""‘"’ d"j) )‘ J.d (SO

1- Torrey



£0 E/M/Y 55ty llin Mo —pgun fud

Uiegu s adale s pdbolusl jeb 4 og Lisu S b s a ol 5l eolaul 15 o (b gaSd o
09.....:‘5‘7 ‘531.’)\) w..s).'a,«_?v.n )Qu....o....u)jf &_‘A?}Qjoa‘d QMJ‘)B‘ ‘) g_JT us.......a L 03

slocdale 4 S oo Lo cpl a4 ol ., vales SV Lisy s aSd cdale dacain ponns 5l oolatul &yge o
iy d 5 el Bidge ooliiwl auS loul 1) coww SILSG § 00,5 Caaglie a5 CawVU (slojlail 4 oas idu s
3 e dS 3,10 Dy s 4SS ) daxgi Al ols vl iuliElT L ey eald sy s cdale Faog 4
D oolaiw] i puns 51 I s> g oo Jidn rmb job 4 S leas]

e 5 e oo sl slE )5l S i s 5l solainl b O fygiw 4 o (0,5 idy Sldes (o
Slas olaj 5l Gham do eod idu ok i g 48,5 18 Olo s Lo s o oS 55l 650 glaw
WDgiid oolaiwl i ywss S145 €8 )5 asel g5 cod ol ol bl oo Giuli8l g cad oolaiul i jouso
Slop 5L )| caias oolaiwl v jwss STL (8,8 aunlgss (18 ool i Sl B yme )0 ol y0 slaplS )
30 oy b Lo @5 a S Conl gunl 3 ands ST 15 .08 )8 aialgs 18 ool o cil byme o ol
3 i slaa ST L ol o slap sl )l agalge g omo o &) b G955 olme b slocas b o, 16 slal o
275 Slislejl a4 by o lo o 0ls aales 7, wgis solituwl i s 5l aS LKin s> il glaclale
=9, Lo )0 Ceo s d 00l i Fu G 4 S wilools las Bly Clis o lge (o b jwns 5l eolail Slas g
A dlgs 00ls syl fadi 4 aoredens ; OIS S 10 Caens ogas 10 00 5 oo

e 5l i 090 095yl 10 S pransd ailidl Oldae 0 55,5 a5 319 ,0 V497 JLu o Sea Empress aiol> o

(Lewis etal, 2009) sl cuws 4 (V-Y) Jgoz zls g Giab oYU o fgiw o i glacdale § ailad] couw ponss o5

(Lewis etal,2009) jg aiol> 10 Coww s d 31 ooliiwl I fol> o lis —V-Y Jgoo

s ypr o3lizwl 3 g o (PPM) o (ygiw 5o cudi clalé

3| .1 P RO 10
1

3oL 5l o 59 90
oS 5l ey i | 0.5
S 5l g oo ) 0.2

63l 5l e ole ¥ wo) Sy g

shatotans 5 Sl -Y-Y
el 505050 ol Boes aiiw pos s 3l oolaiwl Jaseecuns j &I 56

5 oSS 05,5 a3 o] b -0



5 (ST b ablio olilas ;0 (duw pmns 3) (i jlwodiSTyy Slgo 1 ooliiwl sloinl, IF/11/1Y 4

Corouw —)-V-Y

LopacsdlS )] 30 ous ool aie 31 S lgie 4 g oo 1y G il 00l sy i L8 sl s j0 oS 4368 les
Slge e Slodo Ly g aaly oai Sy Sloe sl oo (e SIS pl 5705 iy pai olond 03l SG b aglge 5150
Wil oo ] (2 re 3 eSS oy e g iy o0le S @ dlge (! (5 me 0 285 805K sl
el 09 ol e (SRS )0 ey FTCIB o b e Gl (b o clale ST CIB o Ygese Coas o)l (S
lacslis vy e a5 55,5 o )55 PD) 3 )bkes  Coond L OPM) (pgeken o o Sl 1
g oo 13,5 Jai 50yl 5 pS9 S0 g 5 g e S he b plp s 4 laaxly (ol (830l laclile o o>

b)_j)bﬁ o 6)5.0 wa.m...)lf)‘ &5”3‘5)90)&5&):‘&)& s.\JlJ ‘5$LA)“—5J“— m.\.;‘ u.ll.‘> )é LQWMQM

P lojl (sl sy (6l (6ol slooseds sl @ zeie Jlae slagialel iz (o5 Glkes (ol 9525 L
5 ool al SLU L aisl 355 5 o alS alid gy 1135 51 b inlas] il s 1,3 45 LT 51 el o
o 80 Lyl Ui 0 ol o555 s g a5 0t 5 oS o 2 (e Sl 3 Lo s
= odle oS o soliiwl Slose Sldes alie ag>lge yloj o g acdale 5l ialej] 25T )0 gl pnds Saled
Condg y0 oS (Jb p0 iyS o 518l Gl 5 o5 Glacdile (Syme 50 55, aiz (6lp Gialejl 9,50 DUl 0l
g oo 5 @ e Ygoma g 0dg iy Djgo A o 4o S L [ g S s glaclale Lo o g (a8l
Byl 15 s o o0 e sla wilin] 45wl s cnl & Wl e calSiiole)] b s o Uas ol ol
s (Ptalesl laome 13 O S oom 1 ol i b sy 5 5000) aiin ol 08 placlale
3ile 45 890 (BT oiacs w5yls 18 T L aglge 10 bpaslS )l a5 Slawe Sldes 10 oo 5 uSojluil slaclale
Crons yoldadlin Crodt dn i Wil oo iulesl bl a8 ol cpl il oo ol 4 Caonl G118 550 L
oo s b s _adly Ll s 0 a8 o0 05 e plonil 036 (glaciais csg, 2 el b tale] ol adly o o5
(REMPEC, 2011) a2s oo cawd 3l 1, 055 gom polic jjin celo sz b goad Sojlen
Claws s S 51 Coon —

s o L il e T Sl 81 i s ot (e 5l U slef] o 5 b5 Lol s

A5 st &y ol Sim Sl n 55 e 5 remeliie ) 28, e g 8 et ok Sl 11 51 5

ol Sl Coms iliw] 51 5wl MlS 4 aiil ciow shw (520 40 eS|

1- Part Per Million
2- Part Per Billion



£y E/M/Y 55ty llin Mo —pgun fud

Pl 3y F Y oy St 55 oS STy oyt 5o MELLLST (sl g elS 65 05,5 o 5510k
Wil e ol3T slasT o e s 5l oolatwl o )lge ST 50 Uil 0590 agalge loj 5l 5 SYsb s a5 s S
50 Ll o g clale o YL 5 5668 a0 ¥ U Y Vaero b jiale;] cpl jo aid) IS & glacale yoen
S Bl 1S 10 50 Vaome Ol fgiw j0 adgl slacale s> a5 aias o plis Gls 3T .l eogs  Slose ssliiul
355 o 5 daales] g s 391 Slga i Slaso sy Sl i
Sleolaiwl 8o an aS I by s as daciw s OlSE pgas ;o Glidss 3 Sldlhs gls @l o
ol Vool SU s g osee &l las cul o] 51 Sl wgd &)U c0dds dvogs slose g cams 10 i pwd

a0 ¢y e Koo slaos] o i yewns 5l soliiul plKe o

. ’:' . - _

o ol lmpaclS | (6 S 0l e (oloond SLaS 5 5l (S oS (glacans sllo s il gl
(BTEX olie Ly oblj 5 05 il eiglss coo wile) (JoSse (g 31 5ms g s SlaaS 5 5| (50 it
51 o 0 s Ailools aSU LSt g 00,8 cutd (SH6 a aS B slacds asis O jo Jeloe g 18 o> b
Sl oy sladiis pens
St emryn el 00 0l Lo 5] (st 3 el SR 3 85 5y J5S5m sl Sl 5
3L (il oz Silog, ] sl Ssea L) PAHS o5 L oyl 51 oS s SLaS 5 s co (lo 5
Sz Lol aslg o Lagl (om0 j0 Sae (SYsb (23,5 518 5 0 j5ede (309 ol y 0 Lo PAH 090 o

PSR VESPI IR

1- Benzene, Toluene, Ethylbenzene, and Xylenes
Lo pos5] 50 4 S AL 03,55 hsr b 4 Sl sladl> iz b 9o Jols SLLS 5 PAH) lail> s Sleg,l slagy,Ss 0 -Y
Yo oxe (alld & aods digh cod 0030 O,0in Ojgo 4y g A4l jeax sloduzmn labogline Ojygo 4 Clél lazes jo DL 5l & )ls 8929 calisee
oo SlaS 5 ol ales jlais, e HI5 4 ool claw] g la it bl dacSindl colu (g5lucSs, 10 5005 S5, o5 8,5 b ot B S5, o Sl
Sges o)Ll oné g oyuilyeld [K] 950 ey [al g3 ey 518 (1150 <y ol copmol T o pliiiinsl o Jlis
ala_lg a5 Qg e 000 S 5 lga col alax | ame glaoan¥T flgie 4 b den (0 a5 wiiia ase slalyolb 1w 5l (5,50 atws s PAH
slacddles ‘L:in:.? 6)5"“@“"] Jed ) gf""“‘l" Golg> 5l olge oyl aS @bu] 3! Mbd.c o okl 6».@)1..4 Slp @iz glalae (o 055 Cuglin
bz 0 los i jobo an 10 g g Jol> 0,28 5 (5590l sloo eS¢ Jowd slo Co g a8l Bl sl slaanl B o e L_SJLM]
Sl S o5s Wigd oo ol Sl i jl Logas gladlo iz Silog )l SlaS 5 (orenb 5 (ilboordss qlis 31 ol o5 olio 3l oz ilowsSTy
arg JB 5 o8 b 5l 6 (Sogllanil e PAH Lugilgn (Sogll npe milio 5| (S 0aiiS 0,5 ilog § bojgmallyy o fwngil 59351 ¢ snto
30 el aS (6,500 samie SBLaTl 5 e s b g oo (5B ot o ,SOU Sasg i slaalyd  SouS 5 clde 4 wilg o (Sogll ol el
Tob 4 35 5 e e 3 Cd 3580 Sl g x5k & Wl e (T9I) (nl el 2 ogdle il amo s &y (S Slge JWE! 5 0
el ogzgas 5o S5



5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo jf ooliiw] gloinl, IF/1)/1Y A

C Capomwr 9 O yan 31 o0 laiuw! sl -

00iS Ty S>o5 Ll (sloo lad 5| JSiite €« ub L de G 0 Sogl a¥ G5l s o i Sogll gjlwensST,
90 sl dLaddao a il oleewslS )] bug asly o cii glao,had ] oS o howd O fygiw 40 oo
g 0393 LSp 5 g slass

a2 o il byo O (9,0 ar ]y Cas )0 09390 (olonds LS 5 Js! oylie 85 48T dblaie prlaw 4o il
g 38, a5 ol 5l B e 098l LS 5 ol (roge cdale (axiwd 55 Ol 50 Jelee bs SluS 5 cp)
u_CLﬁ (_g).a..\_al.auL..ol u)ﬁ,.ada‘b\mb);}o;‘ ‘LQWMQ )| oolaiwl ‘)J) ‘\))M)J‘SA_QJ‘SLQASJ ).a‘).s L wl...aa
bs.m‘sn ‘531.’)\) ubfw‘;‘).ubﬁ)?v_mﬁow g_j OGO 0 Mﬁw@.ﬁw‘ﬁ‘

AS S Lz ol s ComBly ol Lol .8 ) aalgs 3V e ps s 5l oolaiwl b Lodus ouls ) j20 cs clale
o Ol 3l B asle wales Jlaul « S5 Sley awe gl b o) s YL 35 ojlasl b oalds 4y 520 s glacdale
§ 093 4n 393 g0 dn g L5 igd g gel a5 pl 5l s g i T ol e o dacds iST.0uS sl
Loyo 50 1) 00md du3o0 i clale zgdg a4 iiw yomnd 5l jualiuiboe solatul .ol duslys 425 g 0aiSTy cand

Q‘“"‘)ﬁ‘ t-\-A-AS‘Sﬂ ‘;».\J) g_JT u}u.u ‘ssYLs ddy L J@prmlfﬂ 4.&9‘5.0 U‘)“"Q ‘uT 09"'“’ B Sl (_g)L....ao..\..Sb.’L’
)‘ os.\_n" wéd_)u)l_?u Qs.m‘sn ).,WS 4.&9‘5.0 U‘)“'A 4..\....4[.) &y g_)" O o 0 AJJ?L:U.Q.:)J‘ d’“jf ;‘ ».\JL’GA
‘rd‘s ‘SLQM._:_.aﬁ B LQM._....:)...M..JQ )‘ ool uos..a} 39 J.'>L...: )‘)56 uLa.Lo..C 9 ‘5"‘.\...‘0 ‘GQ&ALA)T (SLQ‘SM.:))J
YU e Yo L Ve 10 g0gdcn 38, Lo ol 10 et pr o 00 4 j25 i a5 sl o0l LS s sla Sol]
(Oldes g9,8 plKn ,0) ppm Yo B iSlas 5l e a0 Ol o e cdalé gl celo six led ,o Ol g
Wb oo sals ppmi-Ve 4

Gzl 8 69,515 lhls lacis b g pbdie slaljo j0 aF) b STy, bawg cas aS Jdo cpl &
s Ci e slacale pyee 3 (2bys GlapeslEl 5l (B 62518 et o0 5 (e Lied o
A oo 7y jud el oo oolainl aiiw pns 1 aS e > 0ul

21y mioles] Glapil )| a5 05 gll (gasan Caous (yg05] sla by, b ol oo plos! (6 lows Slalllas
L aS o slo aojloms 13 s sla Sogll Ll s jo adly o Cundg a4 5005 dumdy Lo e

5o Lo s jloolaiwl oo o o lis asload plod! 5 loc g ail] Sably €5 ,.5 )18 5,00 ;o0 sl s,



£4 PFE/M/Y 5 CllinSo —pgun fu

Oized 8o (ol s il slag )Y g 055 » (k2 JB 6 esd s cis ppm B-Ve Sl S slacdale
asbe ,5 AL Lol ol s Sy sz JB oLl s cels o ppm) o-Feo o Conl ol jaseis
S s oo LS ¢ JamsSns dalllas aiile) 3 Oldlas (ol 0925 L .o s oyl g by alo « 35,5 (slag )Y
28lg wolgm joaS coul sdale Coled 1 St e 53,5 Glex ollails I8 T Sl clale @
ol 00l ool ey ‘_ng‘;bsﬂ
ol Lo samline (05 0 lacud plie ez ¢ oyl aiile) 15 Slgo pué (slacw] cglgn log oo 5 s @
al> o dian 90 3l ey Jlie lgaie ds caiiins ClS 3L BB oligS Liad Sloj o3l SO o Dl Syl 55T 0e>g
(REMPEC, 201103l (j2alS (652U jls zela a0 b aid) o 5l ool sdolive (glacn] ¢ 50500

oM g JoLs g p3Y Goc a5 wigd oolinwl of ;o b5 Sogll arpm jelate 4 i s a5 opl 4 by i

&S ol 4 o o) g odd e cas cdale oli8l s e canlie 3.8, ceel il b ol ails 1) B

Lol 3zl s b ails Sb oo olhlails ST 6l g BB Ol Goe 3l o

P95 &y -V -V-¥

Bl o S, Gygo an ) el (pliend O jgmo an dz § (SHLSe D90 dn d (i 1Sy
2l Sl 5 Ci (09,5 0325 s s 3l (nl im0 o 518 L yo DT 50 ol (slapanilS g S
Lol Cocon

295w Ay ladie 5 0 )ls D92y Lol ys pliad )5 ¢ il sl Sgpaee o ol 4 3B lapalE)ly S
B cca awgio L YL &&:—?Lﬁﬁ)“— shlo GluS 5 g 8l 5l sas 0 o)l L;....,.., s STy e 4 Lot
L s Lo opdlil 5 (sl ail> F) Sslog,l (b slacn Sg,0um 0590 50 45 > j3 il (09,800 a5
D510 3429 (29,500 4y Cobld as CaS Canlal

e oo il Bl @b 90 ]y i S Glie Lot e

S o2 ) g S 28 Bk 5l -

ol Bam a plosl (Yo Vo — Yoo A) awilys Cedre o allo ¥ aalyy S b ol 3blie 10 oty b pae anlllan (6l JomssSs 0353 ~)
el 039y (185 oS Sy £585 Ll p D 50 (S el 5 5k 0 y50 lNbl A pslaie ay (TSl nf Ll b plierd Slge (SoiSTn Sl aslie o5
S9) oz 3 o)) yimas Y 5 S5 5 Sl (g 50 000 Sz ge Sl (55, s b S ey Sl osliiul (g 9 b S 31 g Saves 0395 ol 50

Ll i85 18 sy 3550 b )0 slacile



5 (ST b ablio illas ;0 (duw pomns 3) (i jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y Ve

oy b 00 ol @ sl 4 Ol (i )0 Cdi (looyad S ) b (S (g yTd Gl Boyb ) -
.(LQQT Ools
5 1o 508 5l Sem 525 Bt i ol plsie & 355 il e ot ess Ll B 53 il 3373
el o (Bga o L 005 o3l S35 aS (O giw 0 oo 4 s cdale goldl g,k L g 05 S
o0 AalS ) () 4528 Gl o)l (rb (095
4355 e 45 Ailasls lis eod (g jluancd sladae 40 ool pll Gldlhe ples 5 2Kisle;l Slalllas 5y
a2 5l Cemilon BB iolosl (sla sy p 50 Crized b oo ol 38l i ynnd 5l solaiwl a5 o o St
Sage 5l 5V glacdale o Cailas (pl o) oo a5 4 ccpl 0929 b el 00508 Sl 50 0ald 4y e S )0 S
slakh e o Slalllas 5l eoal cows au slaosls DB o 7y 0l 43 Gl Slawwe glacansg jo jlaiil 590
ol = a s gany A i (e Lacain s 5l Jge colatul aS wilosls lis o3 4 ool gileans
S Al 48 5 et g (9558 o el 9 DS 5 o8 055 m Sl 35750 S 4z ST ns e
lallns 3 n e 45 b s gn al3 |y (g 405725 ol ot s LT 85 oy ol Gl (558,
(REMPEC,2011) ol co (555 i

2Ly B g olylaibiny g G s 56 -F-Y-¥

13,138 o0 250 (2lyd phllian 9 (Bin » G5k 9o 5l ok
D5 o 0955 e Gk 3l e f @i b Lo Ol s Sl s s 515U go 11—
el Gl g s arles gtz le sl 45 By gy by ansgs o] g85 Carhll ;65551 —
] 48,55 )18 anlllas 0,90 (sloo oS o 4y s SISl e ol EalS iy 5l oolaiul 50U e
S g (S (g, A oad dn o0 i )3 S92 ge (ow polis Sl (LAU Coen 50 (Gl S92 g0 Dlalllas (o)
Sl o cdi JralS 4y Sld (el 0 bl oolas lid |y obyo Bain 1o oleend by, 4 odd 450
SIS cge S 00D 4525 S g i a3 b dglye Sy o0 Sla 4 098 o bl (B 5l CdaSlore
s Lo a3l 38l o b
ol oas (5155 sl g oo sl Jlzrs S (Byme 30 285 518 51 ale ol oS gl oo
Glaald )0 ad emren 5 b Jol 5 Lb allys o 5l meat aile gl 8 sloonl 3 o SIS )0 al
s slacal > g SO ym asle S0 T slacaw] plo 0gd o syl lacdled anle oleowds ~Cans;
ol oy gl Sl ol (@Ulg 1 algi e i (Byee 0 (2o il (28,5 418 wload (3158
ODIWly (552 55 Sl (S ol dgzlge 390 a5 (pl e 0 IS 23U W 59 008 hal g (53lwo 3

Do olali 4 e aed 3 pdscam] S o SLSE plp 0 aS HLt



7 E/M/Y 55ty llin Mo —pgun fud

o ot 3l sl 5d o0 Cossy Sl sandle SUls EalS @ e b e ok 03gll & L
Slajed @by 4 e b iolesl ol .l oo oolatwl i o 51 iolesl & )90 4 llgu Cangy 4 00
00ialS” olye) LaciliS s 5, oy 3 |y ol cys ol o onllB aeas 1o 4 0 a5 s 5 gy (gl oyz
SlolosS Ghalidl g 0y ST 395 Eely ol ol o5 a3l Congy by (Sod 5 wiilgi oo (ebans GiiS
Ly aiiles olids T 4 il ce liogs b Lawgs a5 ol S ot SUleus sl pgas 4 allace ol 9 o
OS5 S (> ) S e 1y Sl ) Dby S e Sl aled 9 S lae (pizmen S Gangle | 293
oo ks s o 4525 ki by o s b 51 s0g0omn ks 4o el el o o sl
sl ole ohlailan Glp 1) i Sogll S5 suags wlgs cod rciw pass 5l soliiwl cpl 9939 b 0,18 349
(REMPEC, 2011) 52 ials . gy s ole

Ohgle oml S e comge Co i dn 3)l90 (B 50 WIS (o0 (63b5 U Lo Sy SY (59, p ajluensST
(Milton efal, 2003) ol o 1, (V-F) USE 1o o JalS b 45 wigds oo

o =g Ly [N 158 [ JJa3  aals
o= U o oL 4%
e a5 s <€ Loy,
A8 gemins 5le; SalS s mley 2039 R B S
< o = |
ady als
lig Lds 2als < Las

L5 52 € Ly alasl 0,5,15 sas \_‘...>'_‘ _l_j
Jeoaudss aals [E R o=z
J (8. o (B}
-2 - Slys b syl
L JRE NI > Sl plad
L gole o8 dmosgi il bl ¥
& LSO 3 2

(Milton etal, 2003) Leuiy Y ooy Gilises glacuomd g9 5 bjlwosiSTy sl —1-F JSb

b 2l g Jolw 3ble p blcuw puw s Ol 5l -F-Y-Y
ool 1ol Ly 6,55l b 5 05illy Sl il Sl 4 sl o], olsie s il s ias prasd 31 o0liial
g o ad S I 0 G jlaime 0aiiS 00l (lgie @ 095 @dlge ST 50 Lol gl b S A o Jole lalys
(2l Syl e Sl Ci i s bl 3 (co i s SlaggYge 8 50 iy o8 pule

So Loyl canw g Laci s s 40555 50 Sgp do iS5l olows [0 il co (dawmecons) G155 0 Sodes




5 (ST b ablio ollas ;0 (i pmns 3) (5 jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y vr

3 ol 50 iy Sl ooliil (gl gloanl b aiil o plxl Sl jo g (nl o Slalllas § el SIS
258 S 43 o cogual Jyarma am)l 5 Jaine | o] Coen 0 g (soiedgw 0 U Cosl cogal > 50 laygiS
s Sl (5 lo o) & 55 b oS0 505 09l 1 5 iy 035 e 00 1558 55 ool s
Slas le las by g o) mds dolu cods cblas gblo cand Canl [S3 4 p3Y 0,5 O a0 Ojgde b

SFols ims ol olSaly -

al> outs cblis aihie —

e o cili> aihie —

shds - po b SHL -

sty b e S -

2l o0 cblis dilaie —

1y o cbslis ailaie —

(,>) olyss ooy ekl aihaie —

(>) Sl 5 Ol oads Cbla> adlaie —

(>) 55 o5, oo cubslis ailaie —

() Sl ot cbilis ailaia —

13 a5 ol 5 Lads i e it s 0,15 51 ey AlolED 4 Wlools i ol s (g5, 1 lalllas

ool 2alS O gtw ;o b g gye Ve yoppm Vo JI 51l aiz 5l o a5 0l o ppm O° Yo dg0>
S Jleial Gl pls bl oo sgazme aglge Gloj 9 0> g8 5l ()0 Slogge (sln arzlge cnlply (Y-T) U5
S ol y S0 058 i oyl Gas o8 Slaw] o i s (REL wezy nl b ilioe 1l S il (lr

Doled e 1) 00l 0auiSTy S (gt A (518, Wilgn S ol Jels

Maximum 30 - 50 ppm
10m

(Prince William, 2004) b ccow w8 51 oolisiw! 51 gy (585 Slg0 Cardg -T-Y &



yy E/M/Y 55ty llin Mo —pgun fud

gl 5l cbli jslate 4y o yass Sl osliil pae by 5 oolil (ogas 1 (lgi e (b 38, Olen 3l 52510 b
G do] S L )5 a2 ie Ao Jobe gy ] o 3305 5 ol s 5 Jas syl (i ks
Laplz e 5 Sz Geiz 08 5 ol (Pl 5 0l e o alold o wly 0 e o

wiile gobe (b slajl (Sogll 5 (alyo By oad (389, s ol s § el (53595 L ot s
g & el Sl oud 03955 ki 097y nl b ains g0 2l 1) s y55 S g 5 05,50l slo Sz ol Sad
>l s @l slaiz daplar o 00,5 0 3)ly Lusme 4 0al 0aiS 1 cii by (Gl g 098 0 Jaiie
ol @i il izl a8 ddblo jo cpl plo wiil ulas e 0ad 0auSTy i 4 Cenl (San b 2o (63,050
Sleloial & jgloms ;o i s 3l oolatnl yuoren 090 sod slpaiion i peans 5l oolaiul wojls 5929 alis
b L0 50,5 sl ouiyld Sl Cle 4y (es o lac] 0 (S ol (Hs g ladas (gle iy daale
oo o )lg oaiali slas Jds 4y (aio ol (slais0g,s D yglome 3 ity Sl eolitiul (rizmen Do el o
g oo dpogs Wasogys (nl & ol

5 Lilie s (Jolo ol g onis oyl Sy, o dlai yus ookl pae Ly oolaiwl 5 50 10 pooual
Syl L3 o calises mlin 1 Colas 09 48 o 4y (49580 o crds slaais] § 4 slezel alox 51 o] lacogome
38 3 B o Blalio Ly &gt g anmaciony s sla b)) plomil 0)lge 5l (65l 50 00,8 )15, (Sodll
U 5l Gl gl el Sgamme ldaiw pns 5l oolatwl yloj oS cpl 4y az g b .ogy dolss (69,0 i josd
Gl wizm y 51 g W59 o0l 0iSlgs oo iy LT a5 ol pgas 0 (6 uS mueas doaS) cois 3l 6 uSol> 0
(ITOPF, 2009) 5 ,.5 1,8 Slelie 38155 5,00 M ol caigds oolaiwl wl Jaze oylyls ax jo

Iy cl g g0 ad S131) 4Kk sl K iz o cw cutd a5 e )0 blaw s 5l ool adl
=275 51500, 8 (65 ol (Cangiled) (LS50 (nl olon sloads ) g9) il (Foz 5l 06 (a3 59
olis 1) Laciw o 5l oolawl B-Y-Y) JSCi g s SogdT loj 50 (A-Y-Y) JS5) .omo oo ralS | o

{(mentaljudo.blogspot.com, 2010) (a2 s

Oil alone (ol flaats on water)




5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo jf ooliiw] gloinl, IF/1)/1Y vr

Dispersed ol (il disprsed through water olum)

(mentaljudo.blogspot.com, 2010) ,5k b JKe 595 » bjlwodss Ty §1-¥-Y &

M)‘“‘”"o @T)lS » U)LBJ .

Cewd 3l a0 9 a5 S el Wit Sal,l5 s cots adgl e 50 laciw s a5l 4 axg5 b
Cl Sz Jlmn gomedl 6l i pe s 5l oolawl pac b oolainl 0590 ;0 Ol STae 5 o Sb5,1 0 ley ools
(REMPEC, 2011)

ga._.m‘u._imol.o‘ ML@WLS‘)@ ool ..5)5)|)3 U)Ua.a Oy90 Ao )5104.1 JJLa mejwb ‘SaT)lS u‘]‘“’
u‘)—uo)‘ (od..u.a s_ia)) BSJ)—OS‘SLQ&.A.GJ ‘;A‘S‘f r:&.b:bl)sYL’ S D) )L’L'LS’LQ’UT)Q o @‘}QSUT .]a;‘,..; 5o
bl o ot b i 40 Ol g ik a5 pl LS wed als ST

O 5l e (255 ey e 40 g il 5l e aAlolL aS o)l 35, 9 (25 Sle) iy 51 oslazul
iy 45 ol oaims i Cis by j0 SialS pae g s palls 1o o pas il Cag, BB Ol s

(ITOPF, 2009) ceus ,ige

Ly oy 8 31 colisw! gl @Ubd.uoy -f-Y

il 6 s bia jxi g (g joui -V -F-Y

5 Sl dily o0 YT Cople ay land (25T ()NS5 e o)Ll (@ 5 (LB sla o o o5 WS les
Bl oo sy d (6105 51 Jalge 0 Bt ) (S e sloo y0 00 ¥T (9,1

AL s ol ST b wSen 5 Sbior GRIP Bame 53 (St ST ol S35 b (38 a1 S, (65,5

D gS €S Cuo T a4 aS sl pdua e



V4 E/M/Y 55ty Sllin Mo —pgun fuid

aS 0,5 soliiwl sasein 53l pools slo Jos 5 g3 co & 2iSTy o 3 bg ¢ b 00V G (59,55 350 (sl
ooVl as L Sim aloars b ase Lalos g ol conle olal 1 oaia¥T 308 Wy, 5 S8 el (a3 (sl
S9xse PV 3 SIn Suge Jlotol g 0ads 5 obdlie (b0 Sundg) Lasme il (295 JB (55515 )l
3 el e (97 (e S5 g (i o J 0 aiile) (AL L (S8 SY gz (aorecenj ol
ebie Jolds S SV game (nl il 2 ogdle i)l LS ST 4 gl oe 4525 395 43 395 g 00l ST L)
Y gams ol sl ijslion sk & G FS )3 g Foie e Sl wigd eaiSTy O jo STaS ats pews S
e gasllS Gl b (gjgmt3] oz 2005 (el Yo & (pleerd 235
Spslome Ly 3l jo kil a5 i olge ogas 4o el alyll (25T, @565 50 s ll 51 LS 5 oSS cale,
(Wi o 4l €loygnS ol ;0 b [isd go J& 5 Jom (Uolo 4 o035 Gas o8 slaD) baysiS 550l8 slaco]
S o le Sldllae ol 51 (B o098 soumin 25T pladl slaces 5 1 050 plowl b (lotys lalllas
63l 5l eslinal b sz alss i lalllas all —
W (6 gt 28 i jskite 4 allinlejl sla gesl plol —
Cads 25Ty Ceo,8lgs LS ] o aS 05,5 e i) Jglaz B 45 Slalllas g b oy 5l odal s 4y gl
S )3 9 «ggmne lojlo b ole Lawgs b Slalllas 335 o (o) 2 (3L dod) ilizes (aioes Lyl pd ol

(REMPEC, 2011) 55 alosil € .55 azlyo il g lalosles dasly» b

Sl Jgud 0,90 LQOT 30 2l STy &5 b fxo -V-F-V

) @L..o.._...: W“S‘)_’ rnl.?u‘ u.a‘);Lu c..\.....:l.s )‘..\f).ul.a 6))T u‘)yb 9 QLQLS SS9y 2 ”\"5’&5" 03 e S Coomn
o 8l ol o

e 5 o 5 5l ol U iyl bt S ysla 4o b 515 8 S jsbo & pliars 25T
A 4 355 Sk g e (Sl 3B, (8l aelane Lol i (T YL (o,bg0 oolanwl) cdbb Juds 4 a8 ablis o

».\JL’ ‘)J) w‘).’ QLQ) g 0o L......M.i (_gb\.u‘)ﬁ Q)S oolazl ‘SaL..,o...m w..S‘)J )‘ LQQT L u‘y‘sn S @JoL..n u...._u
G iz gt a8 T a5 0 (g S ) E95 dazge) dex 5l e alize Jaorecann ) s ol )l g Waools
Sl 5o Glssse a8 (iblis 5 plonl 3 plad az jo (55 coen bl ol G (b 5 (Gblis (ol iy o)
5 Ot i 5l o pen s 5l oolaiul jo  cwlid ey slacusgase Judo 4 0 5 colain] Hleends STy,
Bgd (Lbol

O S (S s dslie liBun a5 all ol 15 g cw) g Sldllas (bl 5wl bl ] ol

potie 8,5 I 1o L)l ooid an i g oo 4 pms slhean V] Jasrecns ) g golaidl - cloisl &80



5 (ST b ablio ollas ;0 (i pmns 3) (5 jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/11/1Y Vs

e g talon 51 Sy s o 1, e slo S5s ples b by o 0! . IMO/UNEP slasgaisn, 5 "NEBA"
Js—a® 9 2lye slapl 2 «Od 4 b e plie 9 (2l )0 0ol it bl (J2lidpg 9 olatdl ( eloiz]
g Sl 2b)d Gladiss O 2lee 5 g9 St (Jl

L Bellao (i sl Sos T by po gloyl8 jmass 0,8k S9:4r slp il 5 (3L (o slacgogaome
g et (Sl Ll

5 Grdgasl oy (sl ailaie) o8 juiy (5959 wiile ilio 5 bgspo 3blio )3 9 &jgp0 plSin o (1 el S
(5 5 s Sl Slapspimns iin (VU amacios 55,) g5 ) (s o claibons 3L
e sl Sy wlsn L5 aas oo )18 anlllae 5 (o) 2 3550 (o (wlido yo 1) (IS slacusgaze ool Ol s
0 5liivn 3l Al oo (8 AaS ) 0SS Ll 095 Slludl jo sy a4 | (eolaidl ( cloixl g Jasrecns )
A 40 sode laastio g 0l o cdld o 5l ccladlne ais j0 a5 (ol po o) Y‘_g‘daaﬂ.é sl lesle
355 aise gy (ol Sl

Lo e 3 ool LSel a5 e 5o 6loolS jas s o il 5 alS 0 sblie 255 L o Ly
4 S e el 5 oS ola)lS jgws 025 18 (cw) 2 3 90 Shoe 5 AL ASly ala)S jgws ulul » il
e Lo T s diols slas Jlas a5 Lol o e a0 Lo & 25 sloaS) slmy 5l Su 45 55, 0 L]
Slaglic a5 0l Loy ol s a5 b oM 5 0o 5 57 Gz (e (e s O Conds o
ol oty 25 Clon 5 (lomss STy FoglT bl sloass S o (550 iz ol ) el Sl
= S sloanie 5 amecin) Sl ban S l 5l elaS o sl aies elail (olo ileShy pslate o
0gd e a5 plo 5 (36 lacan] g ban e ban S p Soalio st jslate 4 b 050 485 i 5wl

5 b a5 ol (65,0 A5 ol 4 azgt A3 slac] o ok sleaS) sladiin pays 5l oslinal b alayl, 4
ey ollasde g asl ogls obys slacl LY U3l slacs] o laccuw s 5l solaiwl JJo

(REMPEC, 2011) s,ls 1) 045 a5 jaitre

Qg oo law! Wy lo lciw s jl a5 S BCorigo -V -F-Y

ol ol bglas o Lo 50 s i b agzrlge 5l 256 Ol ool baw 51 s nils s b by

4 )Qu b‘)T ‘SLQGQLA 6L®4;5§ )‘ (_g)L......u e ) u@lf |) w)y 9 (s)i.’l.n) 6‘0)19 J.‘>‘3.~u Sod d)L’L’ ssle

1- International Maritime Organization/United Nation Environment Programme
2-NGO



vy E/M/Y 55ty llin Mo —pgun fud

a0 e bzl o 55 L (6,500 G 4 5 005 Gl G2 b O (gt 10 00 (o Sl arsets
i e sl 4l ey T 51 6 5L a0 sdh Lo ki 0,5 83, lp B LT Jols & by
b 1l e 4 O gt 0 00 iy
1995 g0 dogi i jwns Sl oolitul 150 190 y5 (IS 9k 4
Situ ois slea S 15 wigd eolatul yo Vol 5 Gee b Gos o5 jleww o jo wls i pruss —
P 1S e (S5 Luj as o aS alepsilS s 0,8 sales 185 uled Ly yen b oads
S oo 18 ead sy s YL slacdale
ot Ceis Olyhad cnl e aiiS oo a5 95O Sl A Jboas el wle ol o sleeanS ik —
2lo o=l e s YU Lt a5 o gloaSd (gl ol bacas o ol pls 0sS Cdx | ouls
A58 18 eolaiul 050 w0 ls 13
I8 S Bl Gblis 5 olyo dile daplr o (YL Lopkiins a5 85 sloasd (gl b s ys —
i ol s o0l jisn i @ bl ool 15 (g solawl 5 )ls
el b I3 o o5 sl s sl B S0 5 5o 53 Ygmas o g Sl aslical —
)ls ogzy (Fogll Jlas 1y 09 sad avogs (bl Gysn £)l5e
s Loy Lags 45 aeyS o bl 5 aio ] il sloaly) Susp ;5 Laiiins prs 5l oolizul —
035011, ()l sla Jare 5 03,5 j5ue lapgy 5l onds sty i 15 05 e dogi wiloads il
(Lewis etal, 2009)uS o

S S i T 3 —F-F-¥

il oo o A ewlal Jlaw ¥ ol o bacaw juss 5l oolaiul paas o 6 oS oot A )3
So,le Hud Gise Cobll el olendi oS58 Jlas alags LT Sl P Sl i (g jlwenssT LT -

ool (goluadl § (armocn ) ;b adais 51 LT Sl Jood (ol jlwea STy 5l eolinul LT ¥
f ] diodgus b jlonus
adlice oSl lajluoasSTyy 5187 SIS )ls i alai 5 LT -

(REMPEC, 2011) ol 00 43‘)‘ A o)Lo...':: wg,u 5 Q‘i & Joy).o uy‘}m 9 g_g;*fwM '-\-‘-”‘)3 aQ Joj.:).o g_))l.'>515

1- Fish Cages



5 (ST b ablio olilas 30 (duw pmns 3) (i jlwodiSTyy Slgo 1 ooliiw] gloinl, IF/11/1Y VA

(Wl oS 3 wile) O 25 3 (5 @3lg> 33 Wi yunny 932,15 -0-F

25 sleolz 5las glacis s SasS 5 anle ol ;5 lacas 5| 80 b 4525 50 baus s 5l ol o
S5 3,0 "Deep Water Horizon" Ye Ve JLw afol> o 131 by, ol 0,5 eoliiwl wias o &) by
Sl g YL (o e s L LS l50) 093 00l b j0 o)lg cdi 5l candie polie diol> (pl jo 0l aid 5 )15
09y 4 9 Ly aS o il adne 4 Logdinss Cow s (g0l polie (o3l Cdd) 0gy i Jl> 0 a5 S5 40
B (e YWoo Gos 10) A 8,5 00ud el g,Yb &)

b els Cé) o a4 00y ol ol | aS i lade

b LEelS (sl Y a) 0s el ol Gl slad jo 1,8 slge jlade

oy U3l bl iyl ol las e 4y (g ol alis 4) oy 00ld &8 o datiane 45 240 loo
(ot s Jolas 592 Jodo ) 0l hals

Lo WWeo iV Voo gac 10 o0l dyjod Gl S50 a5, SO JSid dadiaiw pesd 5l ool 51

Fhe Glizmes cale dnala 9 9))0 S92g laciw pons (HBly IS 51 3550 50 plans 5 (lisees (2 LS
Sl g Laciw pass 5l eolawl 45 ol opl olaceils adgl glas gl Lol el 5 i lo oy p g Slibss
G g (285 ASY ES 2y G (65505 o] o Bl 51 Vgans OF (gt 0 Cdi (g5lwonisTy
sl aelys oy dole slepgcan; b oY

15 sl S ool 1S 550 10 Wi oy 3,5 55 Jsane lbdrosi o o, Kol a5 Conl S5 4y oY
1) 355 S polis g oog ojli j5in S daciins s (2S5 08 50 AL s 2l sles )l 35
55 g (el 9 L s sn od3lsn (535 1 Ygans (srbans sloe) 45 o 13 (a2 ] (2] s 45)
o a) ageaciny bl oS 5 o] 4iie) gmbans o] bl &y o nt iy a5 b (285
05 sl 551y il U ) sl Jsame i) 45 ool i 3501 (g (oo €55 3
(REMPEC, 2011) s,lai 1,5



2 E/M/Y 55ty llin Mo —pgun fud

ﬂ’S 6)3*:’ L’ g;.’.u’h,j 390 S gt O ;M Y

siblie nlploy iy o a5l 150 b pSU Yo ()58 L 33T 5Ly s 53 IS (6l o yeas 25
5 oo )3 ooliiasl 505 stnr plyT b ST clapogilidl b Jla (gl aiile

Loy 5wt el Lo Ol 6555 @ aloord Bl Sl lacin s 13 35250 (Hga pé 3L 5
Ol jodan] aes as adl docim s AT .00k oo s Lo O 40 09290 Sai b uled jo lag] LT s
sk sl el ol ilioe ol PsU Y @ B Loy i s S (o25u il 9 00,50 )15 (055 @ (el
(Lewis etal, 2009) 6,5 cod 1,8 oolaiwl 5,50 axl o g baailsog, ;o0 1,5 G Caadl 6l aiiiw pond

ol sl bl sn 5 0o o5 5,55 b T 3 585 40 SaiSly ] 5 o s 52 Sl oJl ol L
3529 15 555 b 5y Gblie A8 sl o5 ()58 b ol 51 (S5 slaesgaze wlgi oo byd 4 S5 slaailsy,
™55 E et 053 O eizem s LLI )0 (gsmiomisn 5 Ooilel 9ile (55 slaailsog, L oS o)l
rz o TS A S 05 (6595 b ol 51 SHE Y g ead jlid cunl UK 45 s Of YL 50 Wil e ik
L ol 5l sols; bl o jo a5 « Sl b ,o asile ws)ls 8929 ailog, ol YL (699,9 b (5 3ae aos slabs,o
(Lewis etal, 2009) ol 5925 15 (5,90

4, OD 4500 4 Inipol IPF Disper ED Basic Freshwater g4 slaciw pns aile daci yuss 31 S0
Sl 3 05l ogllae (Lasu Sl oa e slacl o adl wloads wisle ot SlacT s esliul (sl p g b
Lo o)l 952g (e L] ) 09790 (i SloaST (g5, g2 Sty 3 ,Shae 2l sl el ay5is |
G35 0993 estleyd B s (623440578 5 Comns (25 Sy opdle auild o ()b sl Jl
S35 st el yd Gty Aliie agl 15 b i Sglicio gl g s ol 59 g2 35 (NELT 90-345) IFP s

(Lewis etal, 2009) ol suis plosl ol 15,65 o (s o sla oalo 5l (slasgS

ol bohs 10 Coww s d 0,5 -V-¥

loo,lans oo Pro diles Ciw zolaw 5l i 0905 Gl oeass SL e 4 OByl Lan bbedw s
e i (I loges g, cpl jo gl oo oolaiwl J>lgw jo ludl gy ol sl lalisle oo g o
)l oolar_wl ool os.\_z_ﬂ).; -y <5)BTH'? ul_in‘ pi—< J.:J.) 4 09 oo solatwl casloosds cuas P 4.]55 SS9y P FLY

Po—ae laoa S Sy 5l o)lee ol o el ol oo Jaorecons ‘_ngG;l)i;LngLw bohs g, lbbiaw peuss

1- Practical Salinity Unit



5 (ST b ablio ollas 30 (duw pomns 3) (i jlwodiSTyy Slgo j ooliiwl sloinl, IF/1)/1Y Ae

o Sy Gl e le aiS o aS Pl gl slroanS SL Jlo laie 4 058 o0 oolain] ol s
Olore b byo o o pennd SO laie 4 wulo g it S pnd 5l 5 s A (gl oo Jo> a5 [gige Cllas
(ITOPF, 2009) &g oolaiwl J>ls slalas ouiss S

Lazl o g bailsog, jo law s 3l solaw! -A-Y

(S yeb @l glie of5T slacsT jo Lo T 5l eslatwl 8 )lge b (3o slacs] ;o i ywsd 5l oolaiwl o g
Sy 1y o1 labyo o Jaene sty asline [Licil g 585 ol j g 009 Sgame cdél O o> —
Db ansls cidte b 2aS1, anl )b 0 Wil s 4 Col cims adl el WY —
e A Wl o S 00l (YL Y game Jold el i gloasd wolgs o JS o sl o -
(_ng,.»T B ‘fmu—mu) Sllasde .b)‘.b Sg—=9 Mw) 9 6&[.4.’25‘ ‘&SCL“‘}‘ u‘)...sb Sy90 4O ‘SQLQ..\.;..))S
L ol ol colae 51 i (23S 5l eolaiwl (gblye LT aS allue () (cwyp yobaio 4 g i 5l ool 8)lg0 ol el
i 0 aS) KT slaojle Caws YU L & jglome o ol STy ols jeb 400 18 addllas 0,90 <5
o grolin gy d>g guad Ay g Bl iy, &30 (Al winlgs o.>5ﬂ 6,50
Olats— a5 sl b gl ool oy s ol slalass 1o acaw s 5l als SlbasMe ool b (S sk a4
Hlaas e o )5 colaiwl oy s sl 30 STy g,
Jolis a5) Jlasl geSt Beee—Yeooo 51 50 S 69,515 L jos ol i slees gl b el jigo —
S92 g o yuSd b_v_._._la O ygmo 4 &S Sdw Sl g 0 Sl oy yudal S GM.JBJL 6L4zo¢)5T)é
bl (990 ol it Ay 3215
sloax>lo 0o L wed ool slo b, G55 4 Blo as il alls 8929 sl Zlgel 9 by —
&l o5l 4 ail apas o851 (L) acluwl ols g Ol Ll i 513U Wb a5 oKin 9 55
sy obsb aldes
A5l g0 e ) S5 5l pdscam! sl g 10T laejle 51 B 5ol ol a4 Sogll Ja
RELEPONI RS e S jlaore Wilg g ol sgass ooVl Jade —

il (6978 35 2 9o ale,
Lot s a5 112) 35 00 )5 4 (e slac] jo eoliial (glp e (Hyb oy sl sy -

(_»)L» ‘) )Ua,u‘ .))9.9 tS")lS £_$J.>\o 6L®g_j )b d‘)T ‘_gLQuT



A EM/Y 554 Sllindo — pguw fuaS

sgmste |y Sl 5 00,8 by e Lty ST 1, 2 o0 STy w5 o ol a5l oY 551

ol o Ve 5l Gy O Gos a5 355 plonll gl 3 Sliles -

(o 6 yeS tlo S Lal) 595 03l o3 (slo ot 08 oo ool LT 5l a8 crez 4 —

D8 18 ol g oslal 050 Jae g 0gd 00l )5 Slelie 4y o> —

e s S8 g o et glac] o e (bl e wiile) ko8 SlaS i (S ol 8 ST -
5455 GpTemmilio L ols 5,8 dalllas 3550 (e O Jaizmo )0 518, 5 S S5 511 0lge ol

(REMPEC, 2011) 55 5 jasin Loyl l o o

Ly yamnns 8 oolasiwl 050 50 Hlado -4-Y

Sl Vi) sl aled oo il 09 e b Gl Ay Sl S Sl (i S (e e acule (6l
WSI) Ja)‘)_mau_a.a 69_a cu.._m)...m.ao (0-9.: ‘0).3)15 u“ﬁ) A JIT 69; w)...m.ad 6‘;; Ve U1 69; w)...m.aa
1290 demlns ) slahg; 4 al>pe 9 0 Wlgioe 928 Glime iled ks

A 4l g cwlbis lawgio b bas o ls )8 g Sloalin bl p abad glp Cdi g 0 )91 =)

b (i A oliwd jekaie 4 Cl e Hlade gl 5o 0,90 lain pind 0wl o )Ll aS 456 len
iy 35 g (glgmal 0 iile)  Hame dal i o i Y Calsed o] (505190 )liae ik g9 4 A 2il
] Sglao

o 50 lacie cplplo ol pluasszs Slel 4 e oy9>"Sea Empress"  2Siss aol> asle cols 8,50 50
b ol 58] i s 5o aS all 5l cnl o o(Cns

3590 5 el aS) 04 daxl o 0aisS Wi Jawgi oals (S8 0 a4 ey jloolaiul jo cewl gy o oy sl

KU1 )...._u .]a.ws.a.n rnlﬁ)‘ Q»LMJ‘ »9 g_JLa.l.o.C Jﬁb o 5\:‘54‘59 3 u‘)—uﬁ ‘(..\.....:Ls‘sn doyo IN o).uL.......S ‘_gl.mw)...u...sb

1- Water jet



5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo jf ooliiw] gloinl, IF/1)/1Y AY

2 Ygona (525 9,02 b L slacin ;ound) ¥ g9 lacuinm s b (Jogare sloctns puns (IS 2> 50
deoy Voo 50 g (Sgiwl glw Vooo B) ol 5951,5 b cds oo gl jlade 5l aws,o Bo-Ye o & slajo
g o ool Syl by Yooo bV eoe o35 )l slacd ol

@l 510 oS gl il 8o o0 g 3,5 s Slocd gl 0 yilaiS Glacaiv pass b ¥ g5 (lbiin sy
G5y, F 1S Lo 5,50 1 Cyeizmod il oo 10 = Vo Syl il Yeooo BBooo oo 3T olls glacds
Sl an aS o3l S slacds gl .0, (6,86 laus i o 5l oolaiwl j Sgtwl il Veeee 5l i
2l (B wilgs oo 9o y0 B 5o jlade cijlo Sl (Sl Booe 5l 508 9615 g dites e

odd adpdy Logas aclgd (bl 1o 1, 005 ke lgi oo «2ad Cualdd plpj0 008 Connd (235 Jai 3o
Y L as able culrs g o s o) 090> 10 Yaors i 0,05 loaS) Cwlbesd) ol alxl i cules oL
(g o0 3591y yio o ooV /o0 ) sgam ;0 wlodds sduigy ediid )0 5 (K, i 5l (S

i g Lonloa b 5ol Caepo it joansd amy (28 Ly 00)157 e osliinl 3590 (el Il 51 o S50
(REMPEC, 2011) 555 oo (e (6l 5l55) S5 o0 0018 idioy (30,5 (6 sl Lansgs a5 glatibar

DOR b 5ol s asd 51780 e 00,8 Sb a0l a5 ol (gl oS S olpee saims oLz 'DOR
ol aesm 5 Com S0 55 000 8 a8 )50 1, (i 4SS (50,5 Sy (sl 5L5 050 S s o2 55 0
DOR Jje 5 ool asl 350 (slacicm souns o 225 glacds Sy 5l sl diges (Y-1) Jsoz 0I5 J15 o)1 3,90

(PrinceWilliam,2004) a2 oo slis 1) oo oS o5leST Cpz ool dwlo

DOR(PrinceWilliam,2004) (4l 0 9 oo pmnd bawgi 00l (g3l b5 gbvasd 51 Sy Coned -Y-¥ Jgua

oy ONE) oyd
) _ . Sz | oSl | Sl .
ouuls dswlxo| DOR(LI) o yaan O i s“‘"‘(Lit)s““" < Og o 9“’03 o o> p
0 0 ; 1.17 86 2.4 6.1 0.0 Hibernia
45 2.6 1:33 C;’;(e)’(‘)‘t 1.21 82 2.4 6.1 0.0
39 2.32 1:38 Corexit 1.47 88 0.0.48 6.7 7.9
9500
29 4.9 1:14 C;’;(e)’(‘)‘t 1.76 68 0.4 10 10.3
32 4.9 1:14 C;’;(e)’(‘)‘t 1.80 69 0.4 10 0.0 Hot Hibernia
0 0 - 20 0.4 10 0.0 ol cwANS

1- Dispersant to Oil Spill Ratio



AT MmNy S5 ol —pguw fuad
DOR(PrinceWilliam,2004) ;| 0 g o yumnsd Jrwgi 0ol (63w 5 gbvasd 51 S 0 Canad -T-F Jguo aaldl
oy ONE) oyd
. - . ez | SNl | oSl s
) i) O ex>,9! 9 DOR & asd gL . 5 B P i go
ol Ml:u DOR(L]) e S .. (- Gﬁ.ﬂ-’ u' ‘SLoé |9h ‘5Lo.> ‘ g
7 = (Li) °C °C
DOR,s (mm) 09
. Corexit
40 2.2 1:32 9527 1.15 71 0 2.8 0.0
. Corexit
53 1.65 1:48 9527 1.28 79 2 3.9 10
. Corexit
39 1.75 1:44 9527 1.25 77 0 2.8 20
. Corexit
40 1:34 9500 1.14 71 0.8 6.7 0.0
. Corexit
47 0.9 1:81 9500 1.20 74 0.9 16.7 0.0
. Corexit
40 2.0 1:38 9500 1.23 76 0.9 16.7 20
62 4.46 24 0.92 107 -0.6 -3.1 17 ANS
25 3.8 25 0.97 1001 (94.8) -0.4 -1.7 17 ANS
51 3.65 31 1.1 113 -0.4 -2.1 0 Endicott
58 4.27 22 0.91 94 -0.6 -1.9 11 Endicott
53 4.33 18 0.75 78 -0.6 -4.4 0 Northstar
45 5.53 19 1.1 105 -0.7 -7.4 29 Northstar
52 4.08 24 0.95 98 -0.5 -6.1 0 MGS
63 3.89 27 0.90 105 -1.1 -5.3 20 MGS
55 3.55 29 1.0 103 -0.5 -5.6 0 Pt. Mclntyre

Lot fg2 31 (5 el oSG2 55 5L 0 )90 olio —1-4-¥

(i S CeolBes 4 5L 0590 ol g Conl i doyo Ve U&}léoy’lolﬁﬁqx@e}@o)yﬁo)\m

el ool 1L (Y-Y) Jgao j0 olse Oldes ;o badaiw jrusd Bpas jlo 0,90 polie wijlo

(REMPEC, 2011) o lga Oldos ;0 o pmsd ol 30 - Y=Y Jgu

9515
Yoooo < Qooo—Yoooo Qdoo—Yooo Qoo>
(Lo bod o S gl 5Lw)
STy Yoore . . STy Yoore =l 4 Ysens .
e Sl Ry STy (28 . - Gy & o (6 oy ST
Jyene Gloti s
V&5 -ped o
Ngd ol el Loglsn b 3550 0y58lesS” glacis yas
Sl TVe GEFLY ggimpoms Jud
R
e/;i.;L....RS Lngwm.)
L e Sy e . . . .
ol 53k doy Ve B RWIREA Sl A G s Yegi —po s

(2o,0V0 Wl o)

PRCAVPIPN

Sllos s 098 (6 el Cis pss £85 saST 4y JLgs caseln G gl aady b cldoas Soo plosil (gl aiil p3¥ sl S 03U ygand 9ol 1a g5
Iy aSd 550 yob 4 5 (gam Sllos oo alS 1) (5550,5 g aleSi 1) arndgol B (o yo ¥ 1)) auS oo ooliinl S s (ymls 2o )0 51 (6 ]

S e 0uiST,




5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo 5 ooliiw] sloinl, IF/1)/1Y AF

Caalis y ey S o0 L5 Y00 a8 olaa St gl Sy 5id YO puses sloast asle ol 5,190 5> 4
I8 eSS ey i b 6505 9> B g la 3l b b ey S S L lgioa 1) 55 0590 polie ()l
O-1) adoles 5l ool Uy olss o |y GESo 1 yid) S s 5Ls 3,50 olie 8,5 aulass (o S (sl,) ailace
10,5 dlxe

Rate ~ (10° /3)x(D/Lx V) (\-Y)

(4885 y i) S pss by Gl D

(Ol s ) Sldes b jo ddhaio 513 5 oS > Coyw iV

(o o> ) 65,1 g Lalgn & das 6l pgr Jsbo pln ¥ BVIY 16 sl 00gu2na S50 05b L

Literal equatio = T; ,) =10% x D/ (L) % Vias) ¥ 1852) / 60 (Y-¥)

A, LS 1 il Voo 500 baables j s 5,90 30 e g o3 axslisl i 4 slocalies «fos ,o
oy S Yoo 15 00) wily oo o5 a8 Lawgie Coaliess (sline 4y 45 g o 418 5

Ly Lacaw s 5l B 15 bl oo dobee Jawgs ool diwlome 30 51 50S 0)lg08 JSgo 50 jlade ipge 4SS
A a4 aS ol pgad 4o g (60)l50 iz il Jlal o b aisd e 0ol O > (55,90 3blie 4 0L
polae golisl Jlie gl,m) ol Liolidl |y o pnss polie ol gy il ool S (65 S8 slass
(REMPEC, 2011) (00,5 V° 4 003 0 3l S oy

Sl s polie pulats gla g,

o) 69y 2~ Al
Sglize glaJ5b ol b boee —
T A 538 Sl L L Ipm Ak 53 550) caey Ce s i b -
6,105 530 5l bl (gl jlad cplansl aiils axgi (6l [Lid @y ol pudail (6 el pnw a5 Kk

D9 o (30,5557 0 4y i Sl e (6l HLES 5 T 09 walg> AAT)155¢.’¢.6.A)L¢.H.3 S el Slidos

oy e 30—
(0,50 Slgp ey s —

ol P L“r"’ﬁ? Bl c_sS" 435 by ol Gliee 0‘936‘ 5 )l PR R L“W""“'"“‘ S N

0,5 ool S yob & T slopss 5l A0S 1o 5l s e 45 par 50 b (6 sl i S Jlo (gl st



Ad E/M/Y 55ty llin Mo —pgun fud

39U 31 (6 paml pC2 55 LS 5590 polie -V-4-Y

&@@M@}lﬂso)yﬁo&jwlﬁxﬁm)ohls(b)'lg_;asﬂolﬁ.ndgd;@.g)’lgo)y}o)lm

el ool I (F-Y) Jaaz 10 ol o Sldes )0 badaiw prusd Bpan Lo 0,90 polie wiylo

(REMPEC, 2011) o ;0 Oldos j0 ecuw pomsd o530 -F-Y Jouo

Yooo <

Qooo—Yoooo

Qoo—Yooo

Qoo>

$951S

(Lo bod o S gl 5Lw)

2y STy Yoone

oSty 25

2y STy Vgone

=y 4 Vaoro

oW el iy STy ST 4 S g pdy 28Ty

1O b Ye AR

LYoo U
S,l8 oS 50

ol 53k

) esi-pes e
e/;i.;L....RS Lthb&d..am.)
Sl sy Ve GEFLY 5-pgu Jud

ol 56 ol 56 ol 56 s/ Ve 5O

75 e/;i.;L....RS Lthb&d..am.)

IR ' AREEY 70 00 (5 sl (E9S it yray Y5 - ;

B (1o sy Sl ey s £ —pyw S
sl 4

M ‘55—‘"‘ 67~_~4‘ h./u.—u-‘fuu—’\) ‘5‘.04 LgLQdSJ LY )Lgsé el «S.u 6'“35 L’ AuLa.LA.C ).a}o ﬁL’u‘ 6‘)" '.L.JL’ ﬁ)y Cns] uio.a o)L' u}u-a.]j.d‘ \4.‘>5.a

sk Ao 5 g Sldes ans ol ) (69,5 5 allSE 1) ygndgel B (0o, 0 Y B 1) aiS oo 00l ol s i (ply 2o )0 5l (6 el Slidas

A.‘S‘Sc OA-\»S‘)J l)‘lSJd)J?A

AL Ve 5l 5eS Wls o s 335 ol et
TVeo BOe €l st Jolme G sl st

Shs Gl Ldly aSd Cuales a5 cpl (aseis o o aS gl gla jo Cwles pglan puss o a4 adlg Ll i o
il oo Hlgo
Aol asly cwlbs o e Wiz U e o o) 5l a5 ol o ipusis sloasd —
o shso IV B e s ofe ) 51STL Lol Sy sleasd —

e o= 4SS gt Culs glime an a5 il LS  md Voo BDe sgas 0l ool bkl o Jlaae

=S aS) Culbs lade 4 a1y Sldes (o p3Y 50 e el oo i ynns polie Sl agy jelaie 4

ol s

9 ylaibew! pigy -
20,8 Cule) 103 0)l90 a5 0gd pudiaid (GlaisS a4 jolid Cey b LS S Ve LD i 4 olows jglate 4

Visornay =D /(0.6xL) (Y-Y)



5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo jf ooliiw] gloinl, IF/1)/1Y 4

V(] 001/ha) =D / (03 X L) (\c_\‘)
(4833 p o) s ) paes bawsgd S payd ey £ 5D

(o o ) 398 o0 Syl g0 O jg0 4 s Jagi &5 Sl L
P d)lee -

disd 8l (6 ] oot —
iz Bl o> B L 8,5 (6l (6505 oo po b (o hoo o/ 5l 5t Culied L) 1) Seuded (85 slaass sl

Slo ol ) iy oo Gl s 4SSy polie gt B ogd plssl lag)] (g9, (] o b

el BB (6 ymo! poamnns —

L5l el 3l S 5l Sl 53,5 ¥ B0 o8 ki 3l U olis JB (slarimpa 5o
il s S i Voo il gl ol

V=Dminimum/0.3L B-Y)

e i Ay sy S ) oS | ity ol ()l o weits B (sl pianas 5l ol L a5 LT 5|
AL o e | G eV 51 s enlesd L) (25 pasieds (512aS5 b ablio apiacmes ol cols ytol53

513 Ll gl 5 (6,15 L (ol 0tz 5955 ot V0 51) 55 ol o3l b oliss 5 (slapinms 3
555 (6 e s yerd JiSa y 1) B e Jlas B el i ey ks

V=Dminimum/0.6 L *-Y)

Sl a8 (g S Voo L1V e) 38, 5 S50 sleasSs Job )0 plg e 1) olile s onns 46030 iz 5o
So o Olgee y Greg e Voo 5l 5555) pesed slaasS ols hals il o aalol atugn 50 4 Jole (poiz

V2 FRPSUUN By VS TSR TH N SRV AP SR PRCIRC PO JEX

VUL JORCH IVPUSIPSI KU1 LS NI PR
I G551 2l

= oo lino — VYo Y

‘uT@a_uJ_:) (u..i...u ‘5.99....4 (_gLQuJLa ‘5>).: La) Oﬁm&uybjfu)b—(S‘ °9-é(§ (5)." odaliw u)j..a )é

L s aS) blin ;3 ol gy cug S 55 Yoana laian [y ol ol ol oo ploxil Casiye b 2051y Slilas



AY E/M/Y 55ty llin Mo —pgun fud

Oh9 St 0 993 Joe 3l Sl 4 ol lawgs oo 00ls &S > oo a0 5,5 samline ol g lawgie b
b)‘b\f‘snbda‘)uh;‘ff‘b?fuw50..\.....:;9;;..9&[4

09.4_.....‘5,@‘50&)‘5_%‘;05;,\_@4_{6@&& L.cﬁ..azo 4&5.‘..:‘5,0..’&&“..3&3)%:”&)..\30" o)‘ﬁ.‘o.b JA—AS‘)-’ )J‘ 4?9)
alg> Job (ol y Do g Canod ool juanl po dden ol cpl Houo (pl pogdle Wl o5 Zlgel (65,51 9 bl ool
Sl (S i 0a STy A £g,0 Cdl A5 LalKi2) 00,5 Byl o5 o5 g oad (3.8, Sl (\Sew 09l 00u0 U alS
Aol alls 09z zlael o dlad a5 bl 4y 09l ST 50 ol o@}&i@ﬂlﬁ.ﬁwm Slgs oo STy
D05 Sl STy

ow%W‘_gLMSJngT@@ékm.Mwlymaﬁ(@buul%&léaGlo)o)ou)’);\fb
ot e a5 et e U5 5 b ) s e ST 5 sS4 g o
(oL..MJL,o).u ‘5‘05.9(3 Jsle

a8 5 ool s o (55, SiL g o3l s sleasd jo a5 (6,500 Cag,y BB g By e U L wuls STy asgs
)Jol_'> u_:‘awﬁmbuw)b Lol 05.‘...:‘5‘7 ».\Js.\JL’ uLQfleJMQJsW‘ 0 (_g).....u‘ w)wodssnm O}m
Sl 4 d>g e 4 Bl pl Lol ((ooST5 ,30) Canl ools &8 > o o,lS ) |) s 09l oo yidty &yl &S

(REMPEC, 2011) 5g oo Jlasay o,bg s S350 a0 Sow 5l e 1) G 28lg STy,

199 0ly 31 30,8 (h90le (pazmiuw —¥-Yo-¥
GloSul g oas aunb Lo maw 5l g 00 4 podes (sloaSs il ouls ploeil Coidge b ST, Oldes ST

aples i |y (6,505 5 0 a5 St Slod ST Wigd o plxil Hg0 ol 5l i slewler 5l aST (650,8 eole
(REMPEC, 2011)sls

@yl g (2L 5yl gy -V

ONS (woladto 33 9 (5955 &yl 31 g hlo3T V-1 ¥
51 Gt 9ol il sole] ldee Slosie (8 5 a5 sl oY ditwn SLSL o8 sloaS) Sldes a5 > 5

50..\_..':.: ral_‘z_a‘ < “3':-!9.@[_33 s pss ‘_gj.a_m‘ g_JL..Lo..CdSbs.m Gm));l.ab).j g:;)s..a ‘S’Lm)yl.a ‘GLa‘ uLa.Lo..C ﬁl.?u‘

RSV IER ST



5 (ST b ablio olilas 30 (duw pmns 3) (i jlwodiSTyy Slgo 1 ooliiw] gloinl, IF/11/1Y

AA

QLa)‘ a—sbe) ‘S’L..Lo.c C;La@%m quj.a Jl_> O 0 9 oﬁf r"l’.";‘ gs’-‘ﬁ'“ ‘_g)..?.w‘ Sldes SO il L‘).l‘)."l.;_f

s el jo 3o,k )l oldes (6,105,050 JLJ“LA)‘T &l S Glogais 3Bl 1L og (Canl LSl jo a5 Sewly

355 ol pliabl 5 5 5o

D0 5 9% oy ) Ghamiw 5l g e eizren g Lelse 5l oolanl

00 b Wb b S5, gl oged ol SO jgam b o] Sloalin a5 (e (Soop o Hebd 5l solaiul
AsS ool ], gi aSd padis slaass

J—3 L 00,5 (gl |y i s plod aS ol 51 e 0L 00iiS (6 ,ul 0,80 L Laglsn <y ol 8 )0
3518 0 Sledbl (655l aen s 095 S GET ) (g sl pogd o aS ! ]

5L 90 b el oo anlsl o SY5b Sloj slao,ge sl a5 Sogdl plp o [iiSTly Slles a5 Ko
bl iy STy AT 4 S joim g 0 003l 0l (e Sl 45 0 ST S ) 0

Geoly Jlgws 53 41 5 00,5 adsie |, Sllas Wl Coul 03gy I35 150 Laly (2051, a5 wil anilas sgmg (slailzs S

00T i LT el i caple bl a4y allcs ol LT sl 005 s 1, U531 0,50 gl 2T,
il i ey S 1 Sy b 00iS Ty 00 45 el 438, WU ] 9,5 080T 39T 5 o0 03 3ln

gl (8 (ST oj)le sl (rbie 43S (15T So
L) sl zlgal (650 39S by 0955 51 (bl alleco ol LT el o0l s 45 1, Uil o 50 gl 2T,
A5 sl el Wil o 25y 5 s LiST lalae wiuns] Cerio s 51 (anl o] o3Il 51 i Lo
L5 aimns Sglite olod g ol Ll 5 s e olisS (g43 ol puais 45 bogsya mlitln ol 155

(REMPEC, 2011) s lsaunal JSiin &3, 4 Olsis 3 00wl glgal sl (6 5t 655

Dl oolo

-\

Oldos o w,la -Y-1)-Y

alad 318 ST 0550 00iiS (6wl Slomlgr Laugi T35 4 a5 00l sl ablise 5l asl (6,10 paiges

039 Hoo olga Sllas LT aS amo gl 900,85 sy |, diges 10 39340 0o (iiSTy ods Slgiza Wb olKiules]

Sl ol maisad Gros il T OISl 5T 5 058 00 plonil Ol s 51 Gl (oo 2z 9 )9) (510 paiged

Aol aS oL Sim 5 598 (6,lgS glaiad (L (S s il aged il anils alols T e b e 5 5l 5aS

2 e (=i aSU 51 b)) O mhaw (59, yabid S oot jsb 4y ST Jie Byb cpl (gl paiged 5
(REMPEC, 2011) o5 (3lulaz digas o1 31, ] b el o Jiiie b,k 4y diges cuils  olin



¥ Jeo

9 )bno (SO g Cuw 569
Ll y sldanss




o Jlst

-

@ = @

& omoorepeymarn.ir



1 NN laly sloaidi g jlro sldciiw ponnd Cow g — o, lg> fuad

o o Sty e 1 3 atnogT S T JLis 4 5 S5 gl o s B, 0l am
6590 oy (F Cwgn) EPA Lhug ool piiine Cond Co jagas 00835 18 Ol 9 6,5550 cow (uilgd |l
Al b ol penn s il )]s 9 b Codgase (MU Slge cpl Ll 0y Bixe oYL Cny Jole s
Sy 15 Jpse o3edlysS o 5 Jsl il o s MEMAC 5 ROPME (sl ailae (ool e p33) & 4255
sloslainl pogas 1o Coul o3V (2l )s g adlaie (lgie & los b ys 5 )1 @l (2b)o ddhaie (ud (Byee
Sygmo Gl 0 piY o gy g Slado (gl ddhaie slo lojlw 5l aul 351 g o Ken b s 8 Sals’ Slgo
23y

by S jlao il cblas ol adlie lojlw b 0590 OCCw s —)-F

Sl aalsl jo Sb o cansjlass 5l cblas gl dalaie lojlu 0l 050 (£ jlwodsSTy oloond Slge o ypd

(MEMAC, 2011) el o0

1- Corexit 9500a

2- NU CRU

3- Dasic Slickgone NS

4- Radiagreen OSD

5- Finaasol OSR-51

6- Finaasol OSR-52

7- GAMLEN OD 4000 (PE 998)
8- SUPER-DISPERSANT 25

el g yiwsd b8 hittp://www.memac-rsa.org Coluw ;0 ;53 Hloy B 598 Cowppd 40 Sl poas 5

Ol 5o eoliiw! 8590 Couw s & Slgo —V-F

sl el o cblas gladhaie lojle lawgi oS, olacans s Bro ol pl cas jlases cblas logle
Alad oo Al (F-F-Y o V-V Coreo 4 0 oK) e Lol s jo oolaiul gl 1) sl oy oIl (ROPME)
gl S poe «SUyhas Wl olge Co o ol >

aS ol s @l a bl o ois SoglT b ablie glp B pae Cga Soi> b ud> olil a5 5,90 50
rales pladl 15 = 0 4 b oiil (s 5530 S pgd o

i S Mgl I Y 5| JBlse Jganme aponls 35 A

— Center De Documantation de Recherche et d' Experimentations

sur les pollutions accidentelles des eaux (CEDRE)
rue Alain Colas-BP 20413-29604



5 (ST b ablio ollas ;0 (Bduw pomns 3) (i jlwodiSTyy Slgo 1 ooliiw] sloinl, IF/1)/1Y

r

BREST CEDEX

FRANCE

Fax: 33(0)2 98 44 91 38

E-Mail: Francois.Merlin@ifremer. fr
Marine and Fisferies Agency(MFA)
Area 6 B

3-8 Whitehall Place

London SW1A 2HH

UNITED KINGDOM

Tel:020 7270 8644

Fax:020 7270 8708
E-Mail:Dispersants@mfa.gsi.gov.uk

U.S.Environmental Protection Agency
Office of Emergency & Remedial Response
Emergency Protection Agency (5202 G)

Oil Pollution Response & Abatement Section
401 M. Street, S.W., Washington D.C. 20460
U.S.A.
E-Mail:Friedman.David@epamail.epa.gov

S ablis lojlw al o il 49) Gy jlar e cbiliz olojle olys Cosbes 4y ) oy e Jlo)| =Y

A3l a pladl g 00505 4586 (ROPME) U o g jlass jl cblas ol dalaie lojle b cans oo

oolaiwl 5,50 142Y JLw b 5 ol x5l Exvow produce alewg 4 VAAR ;o ¢ 54 Corexit 9580 1 g4 oyl

(Dlesoo oY slojge
G jlanmo cblax ol 5l j9ee <8l 0

-y

o)l s 50 coliwl 0yg0 O s> (S 0 - )-T-F

'S g8 —Y-)-Y-F

L] i ol Corexit .o adel o1 g 15, las CFR1910,1200 lawss los o] 1o Jg «cd S 13
) “9 £ Ol o=l P Oy O 9 BB

Jyoiz oole SOl oo ez s o6 5 (5 5lwo 53 d Lo i GlS yo (& g o ey 0 aS ol s wyLuS]

5 (§09Audg> o dn i hadu Coge isred g Wbl o Ll 51 Neurologic g Sensitization «Genotoxic

ooliiwl 505 Coaw L Corexit 550 glgl 51 V4% ° ams 5| 045 o Neurological <l 31 4 Cybgenetic (slacou!

1- Corexit



mailto:Francois.Merlin@ifremer.fr

r NN laly sloaidi g jlro sldciiw ponnd Cow g — o, lg> fuad

plol 5=l slaassS sg, » Corexit 9227 (Corexit sla;lwoaiSTy Coomw Sl pgas o Sllllas .ol o
g Lod eyl oo d  (Sis Coroms Ol STl 00l 00 yuadtl Copoms o dime Ol 31 alizes QL.;';.,"LA)’T b g ok
SlwoaiSTy Caons a0l o s Lo g 0400 (_s_i...,... o oSy a4 i jlwoasSTyy ge5 ol S5l 65.\.;)' al> e
255 &ygo bl pl 0l 6l
Gamlen OD 4000  LoS -Y-)-Y-f
35 o) | Sl s 28,5 IS 405 o b o ST s 5 Lo Pl o285 SlooasST g5 ol (S 0
olbw bylas ol o oolo ol 5l0gd o oolainl b o )5 5 ot Sl a5 i (65l SL (6l oleonds Slge
VT eile bt G5luS Ly jolaie &y (Saio 0uiiS Sb Gl & izes 5 (Slo o 5 SIS 215
5y Ol had g 08,90 0 g gal g0 4 1) s Gamlen OD 4000 « ol o cds (55LloSL gl 08,5 oo solaiul
@1, & asJ Gamlen OD 4000 5,.5,54 5l L3 s JUS .awib oo 4355 BB oo sbo (6 5SU awy 40 i
=i 00 CGdz ol g oy g an iy SLS ojlasil an a ST el oS Sloj .aiiS e dgdote pgy dliws
Oy 9ol 0 zlgel S > S o (6 ] 5 035leBl (59,0 1y slwediSTy e 9 S )glaex |, o5 GAMSORB
ol ol gaal Ol mhaw ol ccs (0505 Geamdgal lg jlooaiSTy pl aiS o SS jlwessSTy awgs (g0
Galmlen PE 797 jLwoasSTy ¢ cts ouuS <l 5L Gamlen OLA TIT jluoucST,, oS oo bows ) sl Slakad

oz ly ssoaSTy Lulad 5l oyl Gamlen OD 4000 51 solicul plEen il oo 008 geadgol 5 &l b ouiSis

Olp) )0 ool cblis olg -V-F

ol o0 il dilate Gos ol yed & wond cbili> >l (B-F) JI (V-F) sl S o



i (TN b ablio oldac ;0 (cuw s 3) (idi jluwoliSTy Olgo 1 ooliiwl sloialy, F/11/1Y

qr

F
£ b
B )
g = =
\
-
10 -
e
L
3
a3 =
100 a0
: x . — a4
L —t e ] i " . e &
) UTM Zoze 39§ e SCHA800000] ASrA-e S Bl (gl il 53 il |
i s Wi e il Sphesoid - WS 1984 i Paper dize: A3 ey ST
PVIDETII e PN !
I i i High : 702 P = s gl 2 i i gl
] ~ = igh bW ® m P » w0 iy i 30 Tl
sty Low : 1413 150 No: Woevims proseed L1 = f *
VAmNG _ At 3131 ol ts Sy oy asly

Slwes obinsl oo clis Fblio Cordge —)-F JSi



VNN loialy loaicis 5 jloo oo ot d Cow o — o ylgz oS

sogme

3 L i [ — —] —
AN ey B s o TR UTM Zose 39 N __,}\_ SC.11500000| AR rAr i g AR i il iI;I
| [y Ep Spharosd | WS 1994 r Paper Size A3 Ty .
- High - 702 .

rl-j—unh it e .

- = . = —— -~ g il 53 0 il olin Sy~

| P o 150 No_Ishebr-protecieb i | = —
- MR er = et 1T il i gk dnly !

g lowl oul cblas bl Coxdgo - Y-F JSCi



sibi (o3I b ablio ldas 30 (iius youns ) i jlwoniSTy Olgo jf ooliiuwl sloial, AF/11/1Y

EE Cii e & L -jE‘_(/‘-y S 0 = -
T el > : .
i I i f 7-
[5% -~ ‘ | & Sf—
e D . s P
oA N N
—” > i {
o g
Yo W
= /

TS

== - " prm. =
Laaly T o G m
T e ioN o scrason| wAeer e i S S
NS ) gy s i el WOS 198 o Paper e A3 = e
G (A — ;
A ot e Ll e —— At i 399 ol Gl
. 150 Mo _lmmozpam-protecie K1 s ==
e w1413 e A 15T sl S g iy F

Qlf}c;b Obwl ouls cblis 3blo coxdgo -Y-F SO



VNN loialy loaicis 5 jloo oo ot d Cow o — o ylgz oS

+
i
+
o+
e seqre
.=
= s — 1 ] —ox ATH
S UMzomeiol = i, SConTs0tO| el O T S PR Pyt M Ry Jou T Py |
g /
A A, i s Jue ik e Ll papersize- A} =y ey
St il Fe S ~— Ere
= | mm EEPP Y- Les s 0w w om—— S =
. 150 No._ ssian-pratected-R1 | o
Low :-1413 WAP N — A 31T slita Sl g p g ety !

b 5 3 (3 biams (3ol 00k i 3blin Connbgo —F-F S



5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo jf ooliiw] gloinl, IF/1)/1Y

)

e -

I 10001 -
I 20001 -
I o001 -

-50 600,01 - 800
1= o te v gt

§C.1:1,000,000
Paper sire: A3

) s il e il 3 Cglan

Xees TN
e

e

e Gt 3 ket il i ety P

- 100 [l 800 01 - 1.000 AP NoT —

o 1T Uil Sl gl Ay

.

LS bl ool cblis sblo Courbgn —O-F JSUi



49 VNN Loy sloaiii 5 oo (Sl p oy — oyl Jucid

f\‘\dﬂ g I . > i o |

500 00 Tou #00
s ] — ow ATH
NS Bk el W e Geeciis [ 10001 -200 UM Zom N el scanomomo| Aseree ot et Gl e it 33 Ciglts hid
Sphatont 063 198
s e e [ 20001 - 400 s - i paper s A3 pr= ey
Sy 0-10 40001 - 600 i s e — — e e
_- [ | . [ - T o e 38 s G Pt ot
st 4 il B ocot-s0 [ 600 01 - 800 -
I1SO No: mazandars-protected-R | A an~
e ity [ 50 001 100 [ 800.01 - 1,000 s Vel 31,7 ity i § gk sy

il bl oi cbilis Gblis Copbgo —5—F IS

sloosgasm o wo,18 mds) o ol Ceim o (8 gleasd snalie slacsgase (A-F) JI(V-F) slo S jo

] 00 um GmLc g}i’)j)'.f. g 9w g L}"’L“} LQLQOKWMJ)

Sl
\
Obes JI‘J_Jé
m E._mJ..ml_mn . 1 2
[ —]
LT R —

(mohitt.blogfa.com, 2012) & sasd sunlico slaosguxoe -V-F i


http://mohitt.blogfa.com/

5 (ST b ablio ollas ;0 (Bcuw pmns 3) (i jlwodiSTyy Slgo jf ooliiw] gloinl, IF/1)/1Y Joo

— ‘_d}'l_.’ FErEa
—_— e bl e e
—— s Y l_;_ll.l\_{n.r'm’ he g A
|:| L glhgalditsy,
[ QN - O R MY -lé__a_i
@ lsdle 5 SN .lgk__u_;

— ] 40 &

R PR

(mohitt.blogfa.com, 2012) wlus ool j odguxe —A-F i

L] Jﬂf_md'i_.a)

B Con
m P T < | O S

T O A e e m S e Eali—
'i‘i‘";.' \J""'_: o | S  w— 1] 45 ng:m ¥
I ]
5
R £ | fe— — \ LT e, ul 20

. ‘___.J:-'_.a et \

(mohitt.blogfa.com, 2012) g5 9 dumo slRodgumo —A-F i

G55 a5l b ~F-F

S oad sl (& slaasd 5 ol 59 pllie ;0 i s 3 )5 Sy (plap B g jlagld F Cewgy o
e (51 e 50 0ad e 3)lge bl (Sen

oM 8 (izren 5 B0l Gop pllie 55 oSS Sz 5L 9 90 3,190 9 Dlomedgl 4lS olyem 4y (Lol 0,5 VY

adole (B)l55 adsl Jolye 50 JeoSS cz o i aS [ (Sogll 5155 adsl 08 (lgie Coni 55 Cangey 40 o0y

el 00508 ags


http://mohitt.blogfa.com/
http://mohitt.blogfa.com/




o Jlst

-

@ = @

& omoorepeymarn.ir



NNy olais! pidle - Cawsn

EFTA: European Free Trade Association (Table 1-5)

GPS: Global Positioning System (2-4-3)

NOSCP: National Oil Spill Contingency Plan (2-5-1)

IBCs: Intemediate Bulk Container (2-5-4)

EMSA: European Maritime Safety Agency (2-6-1)

TCG: Technical correspondence group (2-6-1)

OHMSETT: Oil and Hazardous Materials Simulated Environment Test Tank (3-6-1)
NEBA: Net Environmental Benefit Analysis (1-1-3)

LC50: Lethal Concentration that kills 50 % of the test population (2-1-3)
NOEC: No observable effects concentration (2-1-3)

ppm: Part Per Million (1-2-3)

ppb: Part Per Billion (1-2-3)

BTEX: Benzene, Toluene, Ethylbenzene, and Xylenes (1-2-3)

IMO: International Maritime Organization (2-4-3)

UNEP: United Nation Environment Programme (2-4-3)

PSU: Practical Salinity Unit (3-6)

DOR: Dispersant to Oil Spill Ratio (3-9)
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National Contingency Plan Product Schedule Toxicity and Effectiveness Summaries
For the products on the National Contingency Plan (NCP) Product Schedule, EPA provides a
summary of effectiveness and toxicity for Dispersants:

Toxicit .
(LC50 values }iln ppm) Effectiveness (%)
Product South
(1:10 Product-to-No.2 Fuel Oil ratio) Menidia Mysidopsis Prudhoe B-ay Louisiana Average ?f
(96-hr) (48-hr) Crude Oil Crude Oil Crude Oil
ACCELL CLEAN ™ DWD 8.05 1.32 58.70 96.03 77.37
BIODISPERS 5.95 2.66 51.00 63.00 57.00
COREXIT® EC9500A 2.61 3.40 45.30 54.70 50.00
COREXIT” EC99527A 4.49 6.60 37.40 63.40 50.40
DISPERSIT SPC 1000™ 7.90 8.20 40.00 100.00 73.00
FFT-SOLUTION™ 5.14 2.75 49.97 48.87 49.42
FINASOL OSR 52 5..40 2.37 32.50 71.60 52.10
JD-109 3.84 3.51 26.00 91.00 58.50
JD-2000™ 3.59 2.19 60.40 77.80 69.10
MARE CLEAN 200 42.00 9.84 63.97 84.14 74.06
NEOS AB3000 57.00 25.00 19.70 89.80 54.80
NOKOMIS 3-AA 7.03 5.56 63.20 65.70 64.50
NOKOMIS 3-F4 100 58.40 62.20 64.90 63.55
SAF-RON GOLD 9.25 3.04 84.80 53.80 69.30
SEA BRAT #4 23.00 18.00 53.55 60.65 57.10
SEACARE ECOSPERSE 52(see
FINASOL” OSR 52) 5.40 2.37 32.50 71.60 52.10
SEACARES% '{*O'ésoefM]))ISPERSIT 7.90 8.20 40.00 100.00 73.00
SF-GOLD DISPERSANT(see SAF-

RON GOLD) 9.25 3.04 84.80 53.80 69.30
SUPERSPERSE™ WA02500 3.70 2.53 77.84 87.56 82.70
Z1-400 8.35 1.77 50.10 89.80 69.90
Z1-400 OIL SPTZLI% 4]3£PERSANT(S% 8.35 1.77 50.10 89.80 69.90

Editing and preparation of Dispersant useage Guideline in response to oil pollution
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I-  http://www.mentaljudo.blogspot.com, (2010)

2-  Lewis Alun and etal, (2009),”Manual on the Applicability of Oil Spill Dispersants”; European
Maritime Safety Agency (EMSA) - Version 2

3-  ITOPF,(2009), ” Use of dispersants to treat oil spills”;technical information paper

4-  Leigh Stevens, (2009), OIL SPILL DISPERSANTS GUIDELINES FOR USE IN NEW
ZEALAND. Cawthron Institute.

5-  REMPEC,(2011), RESPONSE CENTRE FOR THE MEDITERRANEAN SEA;”Guidelines for the
use of dispersants for combating oil pollution at sea in the Mediterranean region”

6-  PrinceWilliam,(2004), ” HEATED OIL AND UNDER-REPORTED DISPERSANT VOLUMES
MAR MMS/EXXON COLD WATER DISPERSANT TESTS AT OHMSET”

7-  Milton and etal, (2003),” Summarizes research on the toxicity of oil to sea turtles, along with
indirect impacts that might occur during an oil spill and subsequent cleanup methods”

8- http://mohitt.blogfa.com/,(2012)
9-  MEMAC,(2011),” Application of Dispersants in the ROPME Sea Area” ;Fact Sheet
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Abstract

One of the main issues that human being should deal with is marine pollution which is introduced
today in association with problems regarding environmental pollution.The main reason of marine
pollution is resulted from oil extraction in sea water, oil tankers traffic and oil cargo of by vessels. Due to
devastating environmental effects and irreparable damages of oil spills and its derivatives as well as
extent of pollution - which is beyond sea self-purification limit - it is essential to clean up the see when
any sign of oil strains is seen. So far, various methods were provided to resolve expansion, elimination
and reduction of damages caused by oil dispersion in aquatic ecosystems including: mechanical, chemical
and biological methods. Application of oil chemical dispersants is one of the chemical methods
introduced for cleaning oil stains in the sea.

These materials accelerate formation of tiny droplets of oil dispersed in the top layer of water column.
This may lead to accelerated oxidation and evaporation operations of volatile hydrocarbons and
microbiological decomposition and finally can lead to lesser damages which were caused by oil leaks.
The purpose of application of these materials is dispersion and elimination of oil stains, especially when it
is not possible to use special equipment against pollution.

Key words:
Dispersant, Oil spills, Marine pollution, Sea Cleanup
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